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BRITISH BUILT © 
MACHINE TOOLS 





TOOLROOM ano 


GENERAL PURPOSE 
MILLING 


MACHINES Have you investigated 


SURFACE BROACHING? 


To the cost-conscious production engineer, surface broaching offers 
high production, low cost per piece, long tool life and a high degree 
of accuracy. 


DIE-SINKING 
MACHINES 


SURFACE 


BROACHING 
MACHINES 





















PIONEERS of 
Surface Broaching, 
Cincinnati engineers H 
are also milling tech- 
nicians. They are, 
therefore, in a 
favourable position 
to give unbiased ad- 
vice as to which is 
the better method 
for your particular 
needs. 


PRODUCTION 
MILLING 
MACHINES 





CENTRELESS 
GRINDING 
MACHINES 


TOOLE CUTTER 
GRINDING 
MACHINES 


Bulletin SDB 
5205 — tlus- 
trates the ad- 
vantages of Sur- 
face Broaching. 


CINCINNAT 


CINCINNATI MILLING MACHINES LIMITED, BIRMINGHAM 24 
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MAXAM engineers were called in early in the development of this machine; now it automati- 
cally drills, forms and faces five holes —the largest 13” deep—in 28 seconds. Previous methods | 
had taken over 3 minutes, so that production is now 500% up and the machine does more than 





a week’s work in a day! 

In this case the MAXAM system comprised five hydro-pneumatic feed units, fitted with 
air-motors and coupled to the necessary air pilot and electric valves providing sequence, 
interlock and isolation control. 

Your problem may be in refrigerator assembly, furniture glueing, the placing of bottles in 
their crates or in any other field. Whatever it is, you really should consider the possibilities of 
MAXAM automatic operation. May we send you a descriptive leaflet or a catalogue ? 
MAXAM Dept. C, THE CLIMAX ROCK DRILL AND ENGINEERING WORKS LTD. 


4, Broad Street Place, London, E.C.2. Works: Carn Brea, Cornwall. 
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It cannot be too strongly 

recommended that users 
of die castings insist upon 
metallurgical and quality 


control by the supplier. 


Cumaateed 


All our die castings in zinc, 
aluminium and copper 
alloys are produced under 
strict metallurgical and 
quality control. 


A.1.D. & A.R.B. APPROVED. 


DYSON & CO, ENFIELD (1919) LTD. 
. MIDDLESEX. 


SOUTHBURY WORKS . PONDERS END 
GRAMS : DIESINKER ENFIELD . 


TEL : HOWARD 1484. 
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JAMES MILLS LTD. 


BREDBURY STEEL WORKS 


WOODLEY NEAR STOCKPORT 
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“Not bad at all. Got a brace!” 


“Oh ho! What are they taking?” 


“Little thing of my own—I call it ‘Quicksilver Twist !*” 
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“You've got M & C Service on your mind.” 


“Could well be—they’ll rise to any occasion.” 
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“Back to the old subject—stand by to land.” 


MONKS & CRANE LTD 


THE TWiST DRILL SPECIALISTS 
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SELF OPENING : ; 
THREAD seinen KNURL 
ROLLING HEADS CUTTERS 
BORING TOOL HOLDERS FOR CAPSTANS, 
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PROFILING 


—— BORING AND 


INTEGRAL . FACING HEADS 
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DIAL INDICATOR 
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GAUGE STANDS 


16 


PORTABLE METAL 
HARDNESS TESTERS 


MACHINABILITY COMPARATORS THREAD 
ROLLING HEADS 


Rolled threads, with 
their customary high ac- 
curacy, perfect finish and 
toughness can be _ pro- 
duced with these Heads 

on normal lathes, capstans and automatics. Full threads 
are formed in one pass at turning speeds or faster, resulting 
in exceptionally high production rates. “Metals ranging 
from copper to tough alloy or stainless steels can be rolled 
with ease; heads and thread rolls 
are available for all standard 

threads from 1/16” to 2” 

diameter. 
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Because magnesium is the lightest of all structural metals, and by far 
the easiest to machine, all production jobs with Elektron Alloys start 
with assured advantages in time, power, equipment, man hours, floor 
space and tools. The economical ‘machinability’ of these alloys is as 
important to the Production Engineer as their lightness is to the Designer — 
one of the reasons why Elektron castings are being used for jet engines, 
omnibuses and heavy commercial vehicles, in textile machinery and in 
some 250,000 Ferguson tractors. For a given power of machine, normal speeds for 
Elektron are tenfold those for steel and twice those for aluminium alloys. Write for 
a copy of our booklet on ‘‘Machining’’. 


MAGNESIUM ELEKTRON LIMITED 


CLIFTON JUNCTION MANCHESTER 


London Office: Bath House 82 Piccadilly W.1 
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What has this to do with 


hydraulics? 








Cultellus Costatus 


The Cultellus or ‘* small knife’? shells are 
found buried in the sands of beaches all 
over the world. Cultellus Costatus, tne 
species illustrated here, is confined to Cape 
Krusenstern, North America, and is about 44 
ins. longand 2ins. high. The highest part 
of the shell is coloured orange, clouded with 
purple, while the remainder is covered witha 
areenish brown, shining epidermis. We have 
shortened the name ** Cultellus ’’ to ** Tellus” 
is a brand name. 





Shell Tellus Oils 


Shell Tellus Oils are specially recommended 


as hydraulic media in control and power trans- 


mission systems of all types. 
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Announcing the NEW <@j> 
ok W 
ELECTRONIC HEAT GENERATOR 


Type 850 





for 


Soldering 
Brazing 
Hardening 
Annealing 


and 


Melting 
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® Power Into Work 5k W 
® Manual or Automatic control of power 


® Special circuit features enable optimum coupling and therefore maximum power to be 
obtained under widely differing conditions 


@ Small remote work unit enables articles to be heated without loss of power at up to 
12 feet from generator 


® Robust construction ensures reliability 
@ Easily operated by unskilled labour 


® Ideally suited to mass production 


Full details of this equipment will be forwarded gladly upon request and our Engineers will be pleased to give 
advice on any particular heating problem. 


AIRMEC HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND 
& I M I T E 


D Telephone ; High Wycombe 2060 Cables: Airmec, High Wycombe 


Midland Agents for Industrial Equipment: Gothic Electrical Supplies Ltd., Gothic House, Henrietta Street, Birmingham, 19. 
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VERTICAL BROACHING MACHINES 









for economical production § of 


accurate KEYWAYS SPLINES 
SERRATIONS SLOTS PROFILES 


Pulling capacity 17,600 Ib. 


RAUSCH, Types SR-6 and SR-10, are multi-purpose machines. 
While they are ideal for the fast and accurate broaching of common 
or staggered keyways and dovetail or half-round slots, they are 
; equally efficient when producing serrations or splines and square or 
ssf hexagon and similar internal profiles. They will broach to required 

vi limits rough bored work or rough bores in castings with considerable 
savings over other methods. 


LOW COST SIMPLE TO OPERATE 


Simplicity in operation has been achieved by simplicity in design 
which in turn permits them to be marketed at remarkably low cost. 
They employ comparatively inexpensive short broaches yet they 
compare favourably with big machines in speed and accuracy and 
occupy little floor space. 











Type KEYWAY ACCURACY 
SR 10 Unlike the one-purpose keyway cutter or 
key-seating machine the RAUSCH can be 
employed for a variety of broaching require- 
rwo SIZES SR-6 |SR-10 ments, but will produce work of higher 
accuracy than is possible by the single cutting 
tool system of the shaping machine or draw- 
Width of keyways| ins. ktolj | jitol cut keyseater. In most instances there is no 
Maximum stroke | _ ins. 193 354 need to clamp the work on the RAUSCH 
Pulling capacity lb. 17,600 | 17,600 which handles work of unlimited diameter 
Cutting speed ft.p.m. 4.9 4.9 and can broach several components 
Return speed ft.p.m. 9.8 9.8 simultaneously. 
Max. Broach 
length ins. 26} 2 INDEXING ATTACHMENT 
Table Dimensions | _ ins. 19} x 153 | 193 x 153 
Floor space For work where a certain spacing is required, 
required ins. 193 < 314 | 43} x 49} e.g., for cutting two kevways 90, 120 or 180 
Height of Machine] _ ins. 393 554 degrees apart, or in instances where certain 
Drive (self-con- profiles do not warrant a complete-form 
tained) Motor} h.p. 5.5 5.5 broach, a simple but highly accurate indexing 
Speed] r.p.m. 1450 1450 attachment can be supplied as illustrated. 














The standard index plate is arranged for 2, 
3, 4, 5, 6, 8, 10 and 12 divisions. 


Please send for further particulars of these 


Sole Agents: LEO C. STEINLE LTD. BIRMINGHAM versatile and economical machines. 





; | BURTON GRIFFITHS & CO. LTD. 

SOLE DISTRIBUTORS 

GREAT BRITAIN | : 
‘ 








KITTS GREEN, BIRMINGHAM Telephone: STECHFORD 3071-10 


BRISTOL CARDIFF GLASGOW LEEDS LONDON MANCHESTER NOTTINGHAM 
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for constant efficiency 


Two modern Hydraulic Pumps which have a place in any 
hydraulic scheme are the Fraser Mono-Radial 
and Deri-Sine Hydraulic Pumps. 

The Mono-Radial range 

includes constant and 

infinitely variable out- 
puts for pressures up to 6,000 p.s.i. 
The Deri-Sine gives straight line 
flow characteristics for pressures 
up to 2,000 p.s.i. and outputs up 
to 90 g.p.m. 


it 


fia FRASER oot 


ANDREW FRASER & CO LTD 29 BUCKINGHAM GATE LONDON SW1 PHONE VICTORIA 6736-9 
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72” BROACH 
GRINDING MACHINE 





BROACHES 
HORIZONTAL & VERTICAL 
BROACHING MACHINES 
BROACH GRINDING 

MACHINES 


10 TON 66” 15 TON 54” 

pay, SoM tie 
LAPOINTE BROACHING 

BROACHING 

et ate MACHINE 





BRITISH MADE 
WRITE FOR BULLETINS MB 


THE LAPOINTE MACHINE TOOL CO., LTD. 


OTTERSPOOL - WATFORD-BY-PASS - WATFORD - HERTS TELEPHONE: GADEBROOK 3711 (4 LINES) 
BIRMINGHAM OFFICE: WHITE HOUSE, 111 NEW STREET, BIRMINGHAM 2 TELEPHONE: MIDLAND 2406 
IN U.S.A. THE LAPOINTE MACHINE TOOL COMPANY * N * MASS, 
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WATTS 
The Clinometer 
for the Engineer 


Accuracies up to I0 seconds 


Write for list JPE/25 to 
HILGER & WATTS LTD 


WATTS DIVISION 


48, Addington Square, London, S.E.5 
Member of the Export Marketing company BESTEC 
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VOUMARD 


Internal Grinders 


AUTOMATIC AND SEMI- 
AUTOMATIC INTERNAL 
GRINDING MACHINES 
For rapid high precision 
grinding of both large and 
small batches—and 
miscellaneous work. Adap- 
table for face and taper 
grinding on work pieces 


up to 21” long because 


workhead can be clamped 


at any position on rear 
slide and swivelled 


through 90°. 





SIDNEY JONES 
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¥%& The story of Britain is the story of steel. From the cold hard figures of steel output 
can be traced the pattern of post war recovery. Steel, more steel and then yet more 
has been the demand, and how well steel-men have answered this call. 


In 1946, production was 12-70 million tons and it is now being produced at the rate 
of over 18 million tons a year. Progress indeed, and we are justly proud of our 
association with this great industry—one of the largest users of Wimet carbide tools. 


WICKMAN of COVENTRY 
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A New Dragon for St. George 


by E. G. BRISCH, Dipl.Ing., M.I.Mech.E., M.1.Prod.E. 


Managing Director, E. G. Brisch and Partners, Ltd. 


aol 


RDER books are dwindling, competition is coming from quarters that have been dormant for so 
long that we had. forgotten them, and the campaigns for increased productivity take on a new 
note of urgency. Speeches in the provincial gatherings of the new Productivity Committees, and 
exhibitions and films are drawing attention to all the familiar ways of increasing productivity. 
; Improved machine tools, improved processes, labour-aiding devices, increased application of work study. 
and all the business appliances from new machine-loading charts to electronic computors—all of them 
are Out to appeal to what by now are our somewhat jaded appetites. With the increasing difficulty of 
raising capital and the incessant demand for wage increases, our enthusiasm for adopting these devices 
is tempered with caution. 


While all these developments are tending to increase the complexity of production, another dragon 
is rearing its head which may well have us by the throat if we are not careful. The enemy is clutter. 
Profusion of stocks and proliferation of varieties, whether in the cause of progress, or to please the 
customer, are leading to bulging stock rooms, crowded drawing offices and increased overdrafts at the 
bank. This dragon is no relation of the old and familiar enemies which have always fought against 
frugality—overpurchasing, hoarding or the retention of obsolete stock. It is far less obvious, far less 
recognisable, much more insidious, more devastating in its effects and more difficult to remove. A simple 
purge will not be effective. Nothing but vigorous scrutiny, careful and accurate identification, clear 
orderliness and a deliberate policy of simplification will restore balance and economy to our elements 
of production : materials, products, and tools. 


The money involved in unnecessary variety, taken over the whole country, is a vast and criminal sum. 
Between 20 per cent. and 80 per cent. of varieties of niaterials, components and tools have been found to be 
superfluous in various undertakings, large and small], throughout the country, amounting in extreme 
cases to as much as 30 per cent. of the value of all stocks. And it has to be remembered that the total 
annual cost of holding stores, including cost of capital, rent, handling, purchasing procedures, insurance, 
and losses due to obsolescence, and pilferage is at least 15 per cent., of its total value. In many 
industries this cost of holding is nearer 25 per cent. 





It is not only the large undertakings that are guilty—even a small firm with 2,000 stock items and 
15,000 component drawings can be found to be riddled with this wasteful disease. 


The Evil of Unnecessary Variety 
Apart from a few notable exceptions, there is a failure in our industries to undeistand fully this 
aspect of productivity. The emphasis for years on processes and methods has caused manufacturers 


to overlook the evil of unnecessary variety. Variety in the end-product is the spice of life. We depend 
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on pleasing a wide variety of customers, and quality of service must match quality of finish. We must 
give the customer what he wants. We have no large standard market, backed by huge advertising 
campaigns to make a standard product acceptable. But it is imperative that this necessary variety in 
our products is produced from minimum variety of their components. 


This variety of components must itself be obtained from the minimum variety of materials, machine 
tools and equipment. Those minima must, of course, be economically justified, but must approach as 
far as we can the “ Meccano” principle of an ever-increasing variety of products flowering from the 
stem of a basic minimum of materials and components. 


The solution lies, as always, in a return to first principles. At the very moment when the designer’s 
sketches have to be interpreted in terms of reality and the first parts come to be drawn, we ought to 
ask ourselves: ““What do we possess at this moment and what can our suppliers provide?” So 
long as we do not require the fabulous billiard table (you may remember, it was circular with dozens of 
pockets, corkscrew cues, elliptical balls and a whacky assortment of equipment), we should resort to our 
existing stock lists and component drawings. This is where the trouble begins. 


The Problem of Identification 


Identification itself is a fundamental problem and must be dealt with in the first place. Descriptions are 
ambiguous, nomenclature misleading, similar items given different numbers or names, different items the 
same name. Forty different names for a metal disc; a dozen different brand names for the same material: 
meaningless component numbers hidden under old contract numbers, draughtsmen’s initials or old Spanish 
customs. “ Identicals” alone can be responsible for as much as 10 per cent. unnecessary variety. 


The next stage after removing ambiguity and duplication is classification: the systematic grouping and 
arrangement of all items. There must be a place for everything and only one place. Common features 
must be determined and essential differences recorded in order to make comparisons and the best selection 
possible. Code numbers are then assigned, unambiguously defining each particular item. The code must 
be simple to use, self-explanatory to shop clerks and storemen, foolproof and easy to maintain. It must be 
flexible and capable of reasonable expansion. 


This classification and coding can do much morethan help the user to find an ever-increasing number 
of items: it can go further and make sure that every item in the company’s inventory does justify its 
existence. For any given requirement it can reveal all the items which might’ meet 
it, and for any one item it can reveal all the requirements which that item can meet. 
This means that a crucial decision can be made to enable the manufacturer to make the best use of 
the available resources. All the facts are there. 


Here is the tool to kill the dragon. 


It is not a mass-produced tool: there is no “off the peg” remedy. The deeper one descends in the 
hierarchy of specifications, the more individual to each firm become the requirements which your classifi- 
cation must meet. The characteristics expressed in a code must be those which correspond to the user’s 
own specific needs. They are selected, not only by their nature, but also by their relative importance 
For example, types of rubber having similar di-electrical properties would be grouped together but sub- 
divided according to some other property, such as resistance to chemical attack. if this is of less 
importance to this particular enterprise. In a chemical factory, on the other hand. the same families 
of rubber might be more appropriately grouped together according to this property of resistance to 
chemical attack, but subdivided afterwards according to their di-electrical properties. A property such 
as colour might be of great significance to one user but of no importance to another. The most essential 
task which a classification specialist must carry out is the early discovery of those characteristics which 
constitute a common denominator of the particular user’s requirements. These characteristics provide a 
clue to all the possible uses to which the items may be put. throughout the whole organisation. 
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For example, in a mechanical engineering firm, one of the first characteristics in the classification of 
components is shape. This provides the clue to less permanent characteristics such as the material of 
which it is made, the method of manufacture and its function. Notice that function might well come 
last for the purpose of classification. It is common practice to describe the components by names 
related to a function, thus tying them to a particular assembly, instead of making them common to as 
many assemblies as possible. This is one of the paradoxes of sophistication—the natural way of doing 
things is not always the most profitable in the circumstances. It is clearly of great importance at the 
stage of designing a component to be able to find quickly all the previously manufactured components 
capable of meeting a certain definite need, irrespective of the way they are made, the assemblies they 
were used in, the function they performed, the name they were given or the man who first thought 
of them. 


This process of classification according to the permanent characteristics established from the user’s 
point of view will in itself reveal a great deal of unnecessary variety. Thousands of items for which 
there is no justification are thrown up. These can be eliminated gradually without loss in various ways, 
either as such or used as substitutes or converted. 


The possibility of quickly finding alternatives and substitutes is an important product of classifica- 
tion, not only as far as materials and piece parts are concerned. In one factory, 10 per cent. of press 
tools listed as redundant were found to be convertible at one-third the cost of new tools. 


The sum total of these economies. the elimination of “ identicals”’, of “ drones”, and the conversion 
of other items, has meant for several firms that they have been able to put to good use their 
apparently redundant and obsolete stocks in a few months, instead of selling them for scrap. 


Simplification 


The next stage in this slimming campaign is the inculcation of improved habits, the dieting process 
known as simplification. With the knowledge we now possess it is possible, without in any way endan- 
gering the variety of end product, to eliminate a great deal of superfluous variety in materials, 
components and tools. It has been proved that by these means savings of up to £50,000 per annum 
are possible in organisations employing about 4.000 people. Yearly savings of £10.000 have been obtained 
in the Drawing Office alone. 


Since everything which is analogous from the point of view of the particular user has been brought 
together. a glance at the catalogue will soon reveal “areas of density” in respect of types or sizes. 
These are suspicious. It is certain that close scrutiny will reveal that a substantial part of the range 
is quite unnecessary. It is then possible to agree on a selection of preferred sizes and types which 
can be standardised within that particular firm. 


The value of classification and coding of this tailor-made kind is not so much in the “cure”, the 
release of stock and therefore of capital, spectacular though this may be. The abiding value of it as a 
tool for management is that it enables us to make better use of existing resources. It is a good disci- 
pline for designers. since it makes them justify each innovation. It provides a guiding method of thought 
which brings benefits to all parts of the factory, whether in helping the filing of drawings, the loading 
of machines, the location of parts in the store. or the provision of alternatives and substitutes that can 
be vital in emergencies. 


The principles and techniques discussed apply not only to engineering but to any industry—from textile, 
chemical, mining, to public transport and the building trades, but the tasks of identification, classifica- 
tion, coding, simplification and finally standardisation are laborious and call for snecialised skill. The 
latter has evoked the emergence in Europe and the U.S.A. of yet another type of engineer, the classifi- 
cation specialist. He fights for a vast field of economy against an enemy particularly skilled in 
camouflage. We are a nation of individualists; we love variety, we like to be different, but it is only 
the desire for the visible variety, the visible difference, that we really wish to satisfy. We have allowed our 
designers and planners to be a little too different for a little too long about the invisible wasteful variety 
—and lo, we have a new dragon in our midst. 


145 








THE 1953 VISCOUNT NUFFIELD PAPER 





PRODUCTIVITY — 
ARE WE ON THE RIGHT ROAD ? 


by The Rt. Hon. Lord SEMPILL, A.F.C., F.R.Ae.S., Hon.M.1.Prod.E. 


Past President of the Institution. 


Presented to a Genera! Meeting of the Institution at the Royal Institution, London, on 16th December, 1953. 


N the eve of The Industrial Revolution that 

made Britain, for nearly a century, the work- 
shop of the world, Carlyle, praising the spirit that 
had animated those who followed the Christian ideal 
established by St. Augustine, and implicit in the 
words “ laborare est orare ”, wrote :— 

“Older than all preached gospels was this un- 
preached, inarticulate, but ineradicable, forever- 
enduring gospel; work and therein have wellbeing.” 

The Council have done me honour in selecting me 
from among the Past Presidents, who number some 
of the leaders in industry, to deliver this the first 
Nuffield Annual Paper. 

This discourse will remind those who follow on 
how much we British as a race, and production 
engineers as a body, are in debt to William Richard 
Morris—the Rt. Hon. Viscount Nuffield of Nuffield 

a Past President to whose inspiration and benefac- 
tions we owe so much. 

It was desirable to select the right day for so 
important an occasion. Since the key to a greater 
productivity is transport, this is surely the right dav 
since tomorrow, the world will remember, and we of 
the aeronautical fraternity will be met to mark, the 
half-centenary of the first free and controlled power- 
driven flight in a_heavier-than-air machine’ by 
Orville and Wilbur Wright. So “let us now praise 
famous men”, for their work continueth broad and 
deep—greater than their knowing. 


Production and Productivity 


Engineers, economists and politicians make fre- 
quent use of two words, Production and Productivity. 
We are apt to think that these, so often used to- 
gether, have one and the same meaning. This is not 
so, since the word Production is a definition of 
quantity, a measure of the products that result from 
an action, process or effect. This varies as well we 
know, and this fact was realised over three centuries 
ago in the words “a mountain may travel and the 
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product be a mouse”. We have seen this in our 
day! Productivity is a definition of the quality of 
being productive —it is a yardstick, a standard of 
perfection—the ideal to be aimed at in the selection 
and assembly of the best to be conceived by inven- 
tion, design and development. 

The effects of Lord Nuffield’s pioneering in 
mechanical transport is writ large in the pages of 
history. His work is of international significance and, 
linking up with that of his famous counterpart of the 
United States, brought the motor car to the majority 
wherever they live. Lord Nuffield has helped to 
further transport in the air and on the sea. He is 
an old friend, and those of us who are lucky enough 
to claim this privilege know but too well that the 
quickest way to his “ black book” is to talk of the 
man himself. I will, however, and must, declare my 
thoughts and say that his main contribution to our 
day has been more moral than technical. Through 
his life he has worked without sparing himself, and 
has shown up the way to do the things as he sees 
them for the God of all things as they are. If his 
vision proved correct, as so often it did, you and I 
benefited by getting the device quickly and at an 
economic price, while our children, the founders of 
the next generation, benefit in health and knowledge 
through The Nuffield Foundation or the work of 
one of the many bodies engaged on research and 
development as a result of his multifarious benefac- 
tions. As a Past President of the Institution and on 
behalf of all production engineers, I pay sincere 
tribute to our most distinguished Past President 
without whose example, guidance and foundation. 
the Institution would not be where it is today. The 
Institution, young in years compared to the “ Big 
Five ”, feels with modest pride that it is showing its 
worth and will give place to none in its determina- 
tion to follow in the highest traditions of the art and 
science of production engineering, and so continue 
its own special contribution to the benefit of all, and 
the security of the free world. 





(Courtesy of “ The Machinist ’’) 


Lord Sempill delivering his Paper. 


It is a privilege to be selected as the first Nuffield 
Lecturer, and as such to have the advantage of a 
wide freedom of choice as to the subject. The 
Lecturer could discourse at length on the strictly 
technical and explain in detail how, due to the pro- 
gress in production engineering, it has been possible 
to reduce the time taken to turn out an automobile 
from 104 man-weeks forty years ago to less than 
six today. It would be suggested that such progress 
in time reduction was continuous, or could continue, 
if the most up-to-date capital equipment was installed 
as soon as developed. For example, by extending the 
use of automatic transfer machines. The develop- 
ment of these has made the automatic factory 
possible. There is no limit to the number of opera- 
tions that can be performed; in fact, in the U.S.A. 
the idea of the automatic transfer machine has spread 
like a prairie fire, and one may find some 75 
machines coupled together with automatic transfer 
equipment from one to the other. This would 
allow the cutting down of the number of operators 
by less than one-sixth of the present total. It is not 
the intention to go into details of this new develop- 
ment of automaticity, but it is appropriate to remark 
that in relation to the man-week figures quoted for 
automobile production, they show that productivity 
has increased some 1,700 per cent. in the forty years. 
Similar improvements, of course, may be noted in 
other industries. 

Lord Nuffield’s work must be viewed over a far 
wider field than that strictly relating to the art and 
science of production engineering which, important 


as it is, shows but one side. The problem before our 
country is that of productivity, and it is the purpose 
of our Institution to speed its most rapid increase. 
To achieve this essential end at as quick a rate as 
possible, there are other things than the purely 
scientific or technical to be considered. The greatest 
bottleneck today is psychological, and unless we can 
overcome this we shall not be able to maintain, !et 
alone raise, the standard of living of today. 

The human problem is not a new one, but has 
become greatly accentuated by war neurosis, the 
illusory idea that the Welfare State, if pressed hard 
enough, will always pay, the crushing of the personal 
factor by an evergrowing bureaucracy, coupled with 
the chemical loading of the bulk of the food we 
consume. For the reasons broadly touched on in the 
above paragraphs, it is felt that a Paper such as this 
should survey the various aspects, whether techno- 
logical or psychological, that go to make up the 
problems surrounding a greater productivity, the 
rapid and effective solution of which is so essential 
to our national wellbeing. 

The greatest challenge to British achievement is 
the fact that we will persist in complacency and 
continue to assess what we are doing as against what 
has been done, rather than accept the challenge of 
comparison ourselves with what could be done. We 
are not facing the challenge squarely, and without a 
rapid change of attitude it is doubtful whether we 
shall survive the world-wide revolution of our time. 
This finds us in a position more vulnerable than any 
other country. There is much to be done, not only 
on the floor of the shop but within the industrial 
machine. It is the aim of this address to draw 
attention to these questions with a view to stimula- 
ting discussion over the widest field that will lead to 
action. 


Productivity Reports 


The Productivity Reports which are the result of 
the visits of some 70 British Teams to the U.S.A. 
(about 200 altogether from Europe) have been of the 
greatest interest. You will all, I feel sure, agree that 
they reach one common conclusion, and that is the 
very wide difference in the “attitude of mind” 
between our friends in America and ourselves. There 
were, of course, a variety of other points, and a full 
discussion of these was certainly of value to us-—one 
has heard on more occasions than one that the same 
view was held by our friends on the other side; but 
what really governs the situation is the human 
factor. These Reports show that our industry is 
operating at plant productivities one-half or less than 
that of their American counterparts. For example, 
when one of our boys pulls a handle or presses a 
button, one-third or less material moves than when 
his American counterpart does the same. 

When a country has achieved a high productivity 
level, this gives her surplus resources which may be 
used to instal additional and more up-to-date equip- 
ment. The U.SA. is in that position, but unfortun- 
ately we are quite a way behind, being frustrated by 
the shortage of skilled personnel, too many of whom 
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are engaged on operating low productivity equip- 
ment. We need fear a recession less than many 
other countries, where production is already at a 
high level, since we have a large pent-up demand 
arising from arrears caused by the War, and a vast 
potential of domestic improvement in housing and 
roads. 


The Technique of Transportation 


Since the dawn of machinery concentration has 
been on the technique of making things but little 
attention, until recently, has been given to the tech- 
nique of moving things. This has to be qualified, 
since considerable success has been achieved in the 
science of transportation over long distances. The 
other aspect to which attention has been given is the 
development of time and motion study. It is clear. 
therefore, that success has been met in moving things 
over vast distances as well as for moving things at 
arm’s reach. The gap between, that of “ short range 
transport’, has been ignored and it is only compara- 
tively recently that attention has been given to this 
problem. It would be true to say that whereas we 
lead in the invention, design and construction of 
handling equipment, we fail to apply it to our own 
industry. It is very difficult to sell such equipment 
to other countries when the makers thereof can point 
to very little use in our domestic field. 

The importance of “short range transport’ may 
be illustrated by considering materials lying in a 
certain plant for 240 hours, of which time only 
10 hours was devoted to actual processing of the 
material—a manufacturing efficiency of only 4 per 
cent. It is not necessary to say more except to reflect 
on the expense of the investment which in its turn 
demands excessive storage and handling facilities. A 
careful study in different fields shows that materials 
handling costs may vary from 30 to 90 per cent. of 
the total production costs. It is not necessary to 
stress the importance of this aspect by further 
examples, except to quote from the same study that 
for every ton of finished product despatched some 
50 tons of some kind of material entered the factory. 
The ultimate objective of “short range transport ” 
is to reduce unit production costs, and this may be 
different from reducing materials handling costs. 

As has been pointed out, we lag in the use of 
mechanical handling appliances, though we may 
claim to lead in their design. One of the most 
interesting British inventions of the day, that of fluid 
drive, is being more widely employed in other 
countries. This invention makes possible the trans- 
mission of power with a control of application 
superior to that of steam. Every phase of industry is 
touched by one of the most important developments 
of our day, that of electronics, without which it 
would be impossible to achieve that high rate of 
productivity that our future compels. The founda- 
tions of what has become a great science originated 
in Britain following the invention of the thermionic 
valve by Fleming. and later fundamental work by 
Watson Watt and his partners. 
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There are two great differences between the in- 
dustrial machine of the U.S.A. and our own, first, 
the attitude of mind of those on the job, and second, 
the enthusiastic adoption of mechanisation in 
America and therefore higher productivity. Long 
ago the Americans adopted the idea of the late 
Henry Ford, that there is no limit in creating wealth, 
with the result that there is a burning urge to adopt 
any and all new productivity techniques and 
mechanisms. The operatives do not worry about the 
company doing well, provided their pay packets 
reflect a practical appreciation of this fact. With us 
the majority take the view that the creation of wealth 
is very limited and that all should be governed by 
the lowest common denominator. 

The late J. K. Jerome was a well-known writer 
and quite a philosopher, who says through the mouth 
of one of the three men in a boat, “I like work, 
it fascinates me, I can sit and look at it for hours; 
I love to keep it by me”. Now that was all very 
well in a boat, but we on this great aerodrome of 
the freedoms off the coast of Europe, with our 50 
million people, have no time for such contempla- 
tions ! 


Invention, Research and Development 


Though we still lead in inventive capacity, we are 
slow to adopt the products of these brains. We 
reward quite inadequately those who lead in the 
scientific field, the tutors of the inventors of to- 
morrow. This results in our making life so hard and 
unrewarding for those who have new ideas that they 
will seek every opportunity of finding a post abroad. 
generally in America. 

The vital new industry of electronics is founded 
on developments springing from British inventions. 
as has been pointed out earlier in this Paper. The 
leadership we as inventors once had in production 
of the vast range of electronic equipment is passive. 
if in fact it has not already passed to America. 

Our country has developed a new technique in 
electronic engineering. with which production engin- 
eers must be ever more closely concerned. This has 
as its objective the prefabrication of the complex 
circuits which most electronic instruments require. 
The mass production of the most complex circuits is 
now well proven and being increasingly used abroad. 
The invention is known as “ printed circuits ”. 

In America there is hardly an electronic manu- 
facturer of importance not using the process to ever 
greater extent. The technical journals give it great 
prominence. It is understood that one American 
firm is planning the production of television sets by 
“printed circuits” technique, and at the rate of one 
set each 22 seconds. To use a common phrase, it 
has “ gone over in a big way”. 

This is an example of “ what should not be” and 
shows that in the application of British inventions to 
British industry we must be more alive, and not lose 
the export potential thereof as we have done in this 
case. 
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Expanding and Non-Expanding Industries 

With us there is a great resistance to change, 
which varies in a marked way between the expanding 
and the non-expanding industries. The former, for 
example, include electrical generation and manu- 
facture, aircraft, automobiles and trucks; the latter 
railways, docks and coalmines. The former, seeing 
their increased output absorbed, are keen to adopt any 
improved techniques. The latter, seeing that the skill 
of production engineers is bound to reduce man- 
power, not unnaturally resist the introduction of 
labour-saving devices, which broadly speaking are 
only permitted if they do not do their job—save 
labour. The process of mechanisation, which in some 
instances though not perhaps being actively avoided, 
is certainly not being vigorously adopted, must be 
encouraged to the maximum. For a long time poli- 
ticians have promised those in the non-expanding 
industries that they will not work themselves out of 
a job and can carry on happily until they reach the 
retiring age. Such a statement, of course, would 
imply that production engineers are remarkably in- 
efficient, or that the industries themselves refuse to 
adopt any of the labour-saving mechanisms. As the 
development of mechanical handling proceeds, men 
are bound, in the non-expanding industries, to work 
themselves out of a job. The matter must be dealt 
with in a sympathetic and straightforward way. 
This entails the provision of housing, near new 
centres of employment to which hands no longer 
needed in, say, the docks, would be welcomed—I 
repeat, welcomed—as opposed to directed. Until 
this problem is settled in a human way, resistance to 
the adoption of new techniques and mechanisms will 
continue, with disastrous results to our industrial 
efficiency. 


Merchant Shipping 


All forms of transport are vital to our living, and 
in particular is this so in regard to merchant ship- 
ping. In the years prior to the last War ships spent 
some 230 days of the year at sea, and 120 in port. 
Today, with all the mechanical handling devices that 
are on the market—though not at the docks—the 
figures are 170 and 190. In other words, the time in 
port has increased by some 60 per cent.—an appal- 
ling thought when one considers what should be. 
The ships could be operated far more efficiently and 
carry a greater quantity of ton miles of cargo per 
year. The more rapid turn-round of ships and the 
carrying of more cargo per year is dependent on 
the raising of the standard of loading and unloading 
efficiency. 

What can be done is well illustrated in Canada. 
where some 7,000 tons of ore per hour are being 
loaded into ships by a crew of 10 men. In an hour 
and a half that crew can unload a 10,000 ton freight 
train. which means that each man is responsible for 
shifting 700 tons per hour. That amount per man 
is a big figure as compared with our figure of about 
a ton per man hour for general cargo, and shows to 
immense advantage the value of these new tech- 
niques. 





(Courtesy of “ The Machinist ”’) 


The President of the Institution chats with three, Past 
Presidents before the lecture. From left to right are Major- 
General K. C. Appleyard, C.B.E.; Sir Walter Puckey; Lord 
Sempill; and Sir Cecil Weir, K.C.M.G., K.B.E. 


The Mines 


The source of our national wealth and the product 
that made possible the industrial revolution of the 
last century was coal. Let us consider the present 
15-year programme of modernisation and mechani- 
sation which is under way, and will eventually yield 
30 million tons more coal a year with 68,000 fewer 
miners. This programme will yield an increase of 
less than 2 per cent. a year per person employed, 
and will cost over the 15 years £500 millions. The 
result forecast is most disappointing. If the miners 
were to be paid all the increase in productivity that 
would result from the 15-year programme of modern- 
isation and mechanisation, in terms of increased 
wages, they could expect about 4/- a week increase 
per year. This, of course, would allow nothing for 
reducing the price of coal. 

To get some idea as to what is happening in the 
efficient handling of coal, it is interesting to look 
back over the last few decades and consider what 
happens to the coal in a power station. Take a 
medium size power station, burning some 1,600 tons 
of coal a day, which is about the output of a medium 
size pit. During the last 35 years, productivity in 
the handling of coal in power stations has increased 
as much as_ 18 times. As an indication of this, in 
1915 it cost 64d. to move one ton of coal from the 
wagon in the power station siding to the bunkers in 
the boiler house. Today, with wages approximately 
five times more than in 1915, it costs 4d. This illus- 
trates the remarkable difference in overall efficiency 
between the expanding and non-expanding industries. 
As has been pointed out, in the former, there is no 
question of labour redundancy and there exists 
keenness to discover, invent, instal and use labour- 
saving equipment. In the non-expanding industries 
the same urge, except in isolated cases, does not 
exist, it being damped down by the fear of redund- 
ancy. This is perfectly natural since human beings 
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are not, despite the bureaucratic insistence that they 
should be, economic units—just numbers. Unless the 
seriousness of the national situation is explained in 
simple language, the natural law of self-preservation 
will maintain, as it does, a high resistance factor. 

How comes it that in the last 30 years the 
efficiency in handling the coal in a power station has 
increased 1,800 per cent., whereas in the 10 years 
or so ahead there will be an increase of less than 
2 per cent. a year per person employed after the 
expenditure of £500 millions? 

A far better result could be shown in coal mining 
by the following example. At a Northern pit the 
number of miners has been reduced during the past 
few years from 1,400 to 800, the output of coal 
remaining the same. The miners rendered redund- 
ant were absorbed into nearby pits. After the labour 
force had been reduced to 800, without any decrease 
in output, the working at the pit was reorganised 
on lines to suit new mechanical handling equipment 
and different operational techniques. As a result, 
output has been substantially increased. Admittedly, 
this illustrates the exception, and shows that with the 
right human touch it is not impossible—though very 
rare—for a non-expanding industry to equal in over- 
all productive efficiency one that is expanding. 

In the days of President Hoover a Congressional 
committee was established to report on the cost 
make-up of the average article in the shops. This 
report showed that some 60 per cent. or more of the 
cost was absorbed by a transport or handling charge. 
Investigations here produce no figures that would 
cause one to quarrel with those that apply in the 
United States. In these circumstances the speed. 
efficiency and economy of transport is vital. 


The Railways 


Let us look at another of the national enterprises. 
the railways and particularly that aspect dealing 
with freight. Some 90 per cent. of the goods trains 
dodder along at some 10 to 15 miles per hour average. 
since the braking system is as chancey as that of 
the fifty-year old cars that take part in the yearly 
emancipation run to Brighton. This miserable speed 
is determined by the safe distance in which the loco- 
motive, with the aid of one brake wagon with its 
hand applied brake, can pull up a train weighing 
some 1,500 to 1,600 tons and consisting of some 50 
or more unbraked freight wagons. The goods train 
has to be able to pull up within the same distance as 
a passenger train with its 15 coaches, travelling at 
80 miles an hour! The solution of this “ fantasy” 
is neither difficult or expensive, since by the fitting 
of continuous brakes to all goods wagons, freight 
trains could run with existing locomotives at speeds 
almost the equivalent of passenger trains. There are 
a few called “fitted trains” that do so. By bridging 
this speed gap the number of trains running could 
be increased. there would be a far higher all-round 
standard of punctuality. and the avoidance of those 
frequent “ bottle-necks” at goods yards. Here is a 
way for the improvement without any great delay of 
the railway goods traffic, the life blood of industry. 
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Housing 


It is a strange thing that the industrial revolution. 
which transformed so many of our industries, left the 
building industry almost unchanged. This state of 
affairs is not unique, and is to be found in other 
countries. As might be expected, the first to adopt 
mechanisation for building were our friends in 
America. They have vigourously adopted a produc- 
tion engineering approach to these problems, and 
since we have so great a need for better houses, built 
with less man hours, it is essential we should take 
stock of what can be and apply these new techniques 
and mechanisms. 

The building and civil engineering industry em- 
ploys some 14 million people. with a further 400,000 
in the building materials and components industries 
This is some 8 per cent. or 9 per cent. of the working 
population, and is more than there are in agriculture 
and about equal to those in the engineering, ship- 
building and electrical groups of industries. The 
capital invested is large, since building and construc- 
tion work generally account for some 60 per cent. of 
the total gross fixed investments. This compares with 
50 per cent. in the U.S.A. The figure for Sweden 
is about the same as our own. What is happening 
with these vast resources in action? In 1950 the 
Girdwood Committee estimated that the man hours 
needed to build a given type of house in 1949 were 
26 per cent. above the 1938/39 level. This was an 
improvement on 1947, but it represented a 20 per 
cent. drop in productivity compared to prewar days. 
Productivity, broadly speaking, has risen since 1938. 
The cost of a house expressed as a fraction of the 
national income is nearly 1/5 more than it was in 
1938. There is a very close relationship between 
productivity in this industry and the use of 
machinery. The average American worker uses some 
3$ times more electrical power than his British 
counterpart, and this is one of the reasons for higher 
American productivity. In other words, each 
American worker has some 60 or more hands to 
command and each British worker some 20. 

Here is a tremendous field for mechanical hand- 
ling. Take for example the building of two small 
semi-detached houses, and remember that much of 
the material is moved more than once and some 
1.200 tons is moved on the site and by hand. There 
is nothing so expensive as “ cheap unskilled labour ”. 


Productivity in Europe 


It is essential to keep an open mind, especially in 
the rapidly changing world of science and tech- 
nology, and so the Anglo-American Productivity 
Teams’ example has been followed. We should be 
aware of what is happening in countries nearer to 
us geographically, countries that have suffered more 
from war destruction than ourselves, such as 
Germany and Austria. 

It is no exaggeration to say that while others work 
to live, the German lives to work. In the Ruhr some 
five years back, starvation was not only on the door- 
step but in every home; order books were empty. 
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(Courtesy of “ The Machinist ’’) 


Among those who attended the meeting were (left to 
right): Mr. W. J. T. Dimmock, (Chairman, Institution 
Papers Committee); Mr. Antony Vickers, Director, Fluid 
Flywheels, Ltd.; Mr. E. C. Gordon England; and Mr. G. 


Ronald Pryor, Vice-Chairman of Council. 


Today rationing has been abolished. As an example 
of productivity, the miners have increased their 
output per shift by 70 per cent., order books are full, 
and in part from some of our traditional customers. 
The executives are well ahead in the field of 
“human relations”, for example, by the establish- 
ment of supervisory boards of which the shop 
workers may elect half the number. 

The achievement in production in Western Ger- 
many in so short a time, considering the manifold 
difficulties, is even more remarkable than in_ the 
United States. Western Germany must parallel our 
activities in the last century. 

Consider Austria—the shining example in the 
world, of a country saddled with four occupying 
armies, who has remained wholly free and demo- 
cratic. Not for one moment has she had to worry 
about the loyalty of her people in any of the four 
occupied zones. Vienna is the only capital in 
Europe fearlessly pursuing its own independent 


| Capital initiative, which other capitals have foregone. 


Unlike Western Germany she had no _ industrial 
machine ready to be started, yet in eight years she 
is Europe’s largest oil producer, has established a 
steel industry comparable to that of Sweden, and 
become one of Europe’s greatest timber and wood 
pulp exporters. 

This is a tribute to that unique instrument of 
reconstruction, “ Marshall Aid”, with that vital all- 
compelling “happy ship” atmosphere that comes 
from those in whom the flame of the Christian ideal 
burns the more brightly since its attempted suffoca- 
tion by the Nazis and those of like mind. Again. it 
must be emphasised that the success in recovery of 
these two nations is primarily due to the fact that 
the majority have the right psychological outlook of 
which “the human touch” whether in the field, in 
the office, or at the bench is the expression recognised 
by mankind. 


Economics 


We should consider as to whether the major slice 
of the modest total capital expenditure of industry 
has been devoted to the raising of productivity, or 
has too large a slice of it served to adapt industry to 
the slower pace or lower mobility of labour? If it 
is shown that the effect has been the expansion of 
output without significant rise in the output per man 
hour, this is a wrong trend that must be remedied 
—again the human factor ! 

Some three years ago it appeared that the post- 
war rise in American productivity had ended, and 
that we should be able to make up the leeway. Since 
then her industry has felt a new urge to an increased 
productivity by the introduction of electronic control 
devices. These have been applied with enthusiasm. 

Since the amount we produce depends not only 
on our ability to produce, but also to purchase or 
consume, it is essential that this basic fact in our 
power production world be recognised and met by 
the financial system. 

We have tried for too long to dam back the ever- 
growing flood of plenty, but man’s inventive genius 
is beating us in that struggle. The advance in labour- 
saving devices goes forward. The financial system 
was made for man, not man for the financial system. 
It was invented by him to facilitate the production 
and distribution of real wealth, and instead it is 
now standing between him and the enjoyment of 
that evergrowing volume of material wealth which 
modern science and technology has made possible. 
History has shown convincingly how disastrous are 
the consequences when institutions blindly refuse to 
adapt themselves to changing conditions, and get in 
the way of irresistible forces. 

The British Empire, comprising one-third of the 
population of the world, has a great opportunity and 
responsibility in this matter. In the last century we 
led in the technique and application of power to 
production. Now is the opportunity to lead by 
showing in practice how a new financial technique 
suited to the world of power production can work 
better than that devised to meet the circumstances 
of past centuries, which no longer maintain today. 
It is because of this growing gap between the for- 
ward-reaching world of economic facts and the 
backward-looking world of economic thought, that, 
whilst we are conscious of these glaring absurdities, 
we have been paralysed in action by the conflict in 
our minds between patent fact and cherished theory. 

The vast subject of the financial system is not a 
popular one, but it must be tackled as it is important 
when suggesting a new line of thought to avoid 
creating a confusion of mind. It. is well to remem- 
ber when approaching it Lord Balfour’s words of 
some 50 years back—“ The generality of people 
much prefer the continuance of a problem which 
they cannot explain to an explanation which they 
cannot understand ”. 


Conclusions 


We are embarked on a new Elizabethan age, but 
have not yet settled down to the different tasks that 
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we must all perform if we are to do justice to the 
example of our predecessors some four centuries back. 
That we can do so I stand entirely convinced, and 
would say with modesty that if we make proper use 
of the inventions that spring from the genius that 
God gives to the few, we can equal and might sur- 
pass the record of that glorious age. 

Our inventive and creative abilities are still with 
us, and in these fields we can more than hold our 
own. Over the centuries we have developed a way 
of life that most nations endeavour to follow. The 
road has been a hard one, and we have often tried 
things well in advance of others. If they have proved 
unsatisfactory we have discarded them. Some three 
centuries back we were dragooned under a totali- 
tarian regime. Our forebears had no use for the 
“ Police State’ with its attendant horrors of prisons 
and informers. Our future cannot be secured by any 
robot-like regimentation of men and machines. We 
must fight against every attempt to destroy person- 
ality and make man a thing, whereas man is a person 
and freedom has its roots in his spiritual nature. 
Our proper future depends on inspiration that 
springs from the ideals of the spirit, and that spirit, 
that better self, latent in mankind has to be 
awakened. It is only by such an awakening that we 
can be brought to think, not narrowly of ourselves 
and our imaginary rights, but of our duties to our 


Christian civilisation, immature though it may be, 
its maintenance and extension for and by future 
generations. 


In the opening part of this Address it was stressed 
that beyond doubt the key to the whole problem of 
greater production and general national wellbeing, 
lies in our attitude of mind. It is vital that our 
political leaders, together with the leaders in industry, 
through the B.B.C. and on the floor of the shop, 
should emphasise in simple language that we can all 
understand, the inescapable fact that unless we adopt 
a completely different attitude of mind towards the 
working of the industrial machine by the unstinted 
application of new techniques and mechanical 
handling devices, together with the throwing over- 
board of all restrictive practices by whomsoever 
applied, the lowering of our standard of life is in- 
evitable. 


No one can surpass the Prime Minister in finding 
words, never to be forgotten, to mark in our minds 
the urgency of the hour. A day or so ago he forged 
the phrase that fits the day : 

“The power of man has grown in every sphere 
except over himself.” 

Let us practise this and prosper by gaining the 
victory over ourselves that self-discipline alone will 
bring. 


(A film lasting some 20 minutes and several slides were 


used to emphasise the 


theme of the Address.) 





REPORT AND DISCUSSION 


T a General Meeting of the Institution of Produc- 
tion Engineers, held at the Royal Institution, 
London, on Wednesday, 16th December, 1953, at 
5.30 p.m., the first Viscount Nuffield Paper, entitled 
* Productivity—Are We On the Right Road?” was 
presented by The Rt. Hon. Lord Sempill, A.F.C., 
F.R.Ae.S.. Hon.M.1.Prod.E., Past President of the 
Institution. The President of the Institution occupied 
the Chair. 


The CHAIRMAN, in opening the Proceedings, 
said that the year 1937 was a very great one in the 
history of the Institution. In that year, Viscount 
Nuffield did it the great honour of accepting its 
Presidency. 

How unnecessary—in fact, how impossible—for 
him on this particular occasion to eulogise Lord 
Nuffield—to eulogise him as a great humanist, a great 
industrialist and a great President! 

In a group comprising, as it undoubtedly did. a 
large number of industrial members it might be 
thought odd that he had put Lord Nuffield’s human 
qualities first. But this was no accident: as Lord 
Sempill would shortly explain, the human factor was 
of transcendent importance to production engineers 
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as to almost everyone else. There was no one present 
who had not appreciated over the years, or would not 
appreciate even more as the years went on, the great 
services which Lord Nuffield had rendered to the 
nation, services so many of which had sprung from 
his great human qualities. It was therefore no acci- 
dent, as he had said, but quite deliberately that he 
had put his human qualities first. 

Lord Nuffield was also a great industrialist, and 
one almost felt one should apologise for using such 
trite terms; because again there was not a single 
person in the room who did not realise the great 
contribution Lord Nuffield had made to this country 
in the field of industry. 

Those who had perhaps not fully realised how 
great a man they were to honour that evening would. 
if they were members of the Institution, have read 
an appreciation of him by Lord Sempill in a recent 
issue of the Journal. No one would have forgotten 
—indeed, he doubted whether they would ever for- 
get—that he had controlled a great enterprise, 
though he had just laid down some of his duties. 
Starting from humble beginnings in his own small 
shop, his business had grown and grown until event- 
ually he had controlled successfully one of the biggest 
enterprises this country had ever known. 


Tw a CF 


He was a man who at all times had his eye on the 
distant horizon, and he had always been aware of 
the human aspect. At the same time, he had a firm 
appreciation of the technical and organisational and 
production problems that were involved. He was 
truly a great industrialist. 


A Great President 


Lord Nuffield, finally, was a great President; he 
was a great President in two ways. He brought to 
the Institution the prestige his name brought to 
everything. At that time, it was young. It was still 
relatively young, but then it was very young and 
struggling. Lord Nuffield did it the honour of be- 
coming its President, and it was grateful to be 
allowed to shelter, if he might put it in that way. 
behind his great prestige. 

Lord Nuffield brought assistance to the Institution 
in another way: and there was no need for any 
apology here. Presidents who had a twofold advan- 
tage were not to be sneezed at! He had rendered 
the Institution great financial assistance. He had 
enabled it to purchase its headquarters at 36, Port- 
man Square, and this was a great step forward in its 
history. In addition, in the following year, he had 
made a magnificent gift which enabled it to set up 
the first production research unit in this country at 
Loughborough College. Members would remember 
with what temerity (he thought he might use that 
word) great decisions were taken when it was decided 
to appoint that master of his craft, the late Dr. 
Georg Schlesinger, as the first head of the production 
research group at Loughborough College. This 
group, now under the umbrella of the D.S.I.R.. was 
known at the present time as the Production Engin- 
eering Research Association, or P.E.R.A. All this 
sprang from the prestige, wise foresight and gener- 
osity of Lord Nuffield. 

It was appropriate that there should be a Paper 
named after this great man. He would like to take 
this opportunity to pay tribute to the Committee of 
the Institution that had decided, with Council’s 
approval, that certain distinguished men who had 
served the Institution well should have a Paper 
named after them, so that a platform could be pro- 
vided every year from which their names could be 
brought before the members in recognition of their 
services. Lord Nuffield would approve—indeed, it 
was known that he did approve — not only the 
speaker but the subject, for the latter was one dear 
to his heart. He hoped that in succeeding years the 
Lord Nuffield Paper would afford a similar oppor- 
tunity for the presentation of the problems con- 
fronting the nation. They would alter, and they 
would vary in intensity as the years went by. But 
he hoped that the speakers would rise to the occa- 
sion each year and would, in honouring that great 
name, place before the Institution problems, indeed 
for the attention of all citizens of this country. 

What of the man who had been chosen to present 
the first Viscount Nuffield Paper? If 1937 was a 
great year in the history of the Institution, so was 
1935. In that year, Lord Sempill honoured it by 


becoming its President. And in passing, he would 
like to say how honoured he himself was at following 
such a distinguished line of Presidents. He was 
delighted to see that evening his immediate pre- 
decessor, Sir Cecil Weir. Lord Sempill had: been the 
close friend and supporter of the Institution for 
many years. He was, indeed, a founder member and 
what more could one say of his wide and imaginative 
outlook than that? 

It was Lord Sempill who had persuaded Lord 
Nuffield to become President. What better service 
could he have rendered the Institution and who 
more fitted on this score alone to present the first 
Viscount Nuffield Paper? Lord Sempill had mingled 
with the great, and he had kept the Institution in 
touch with the world at large. One of his most 
endearing qualities was that he could always spare 
time for the younger members. He was Chairman 
of the Hazleton Memorial Library Committee which 
was concerned largely with the Graduate members. 
It was felt that the Library was essentially more 
important to the younger than the older members. 
Lord Sempill was willing at all times to work actively 
in the interests of the younger members. Thanks 
were due to him for his continued help and for the 
inspiration he gave to those who knew him per- 
sonally. 


A Remarkable Career 


He had had a remarkable career. There was no 
need to give a chronological record of all the events 
in his life, for many of those present would know 
them well. It was sufficient to say that Lord Sempill 
was one of them in that he also knew what it was to 
serve an apprenticeship. He had served an appren- 
ticeship with that great firm, Rolls-Royce. He was 
a man who knew shop terms—most of them! He 
could speak the language of the production engineer. 
He was a man to whom “ production” and “ pro- 
ductivity * were words fully understood and _ fully 
used over a long, interesting and successful life. He 
joined the Royal Flying Club in 1914 and he had 
taken great interest in aviation over many years. He 
could drive cars very fast in the pre-war years, and 
in visiting various centres of the Institution he had 
given some interesting exhibitions of car driving of 
which he (the Chairman) must remind him one day. 
Besides being President of the Institution, Lord 
Sempill had been President of the Royal Aeronautical 
Society. a great contemporary body that was helping 
to celebrate a great event during this very week. He 
was interested in a variety of other things, in addi- 
tion to his many technical activities over a wide field. 

It was quite in the style of the man that he should 
be seen, as on a recent occasion, standing up in the 
House of Lords with a loaf of bread, endeavouring 
to show that people were eating badly and were 
being slowly poisoned; that people should cook 
better and make better flour. It would be treading 
on dangerous ground to go too far, for he himself 
did not know very much about these matters. 
But Lord Sempill knew a great deal about them and 
he was foremost in attempting to bring them to the 
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attention of the British public. He himself had in- 
deed been fascinated only a week or so ago when 
his wife had pointed out to him that Lord Sempill 
had drawn attention in the House of Lords to the 
poor quality of the dyeing of the kippers (it might 
have been haddock, but he thought it was kippers) 
that were offered to the nation today ! 

He mentioned these things not flippantly, but in 
order to show the wide range of interests of this man 
who had been chosen to present the first Viscount 
Nuffield Paper. He had the greatest pleasure in 
calling upon him to present his Paper on “ Produc- 
tivity—Are We On the Right Road?” 

(Lord Sempill then presented his Paper which is 
reproduced on pages 146/152.) 


The CHAIRMAN, in declaring the discussion 
open, said that many thoughts had passed through 
his mind during the past hour or so, and he felt sure 
other people were in the same position. They were 
indeed grateful for the panorama that had been laid 
before them in such simple human terms that each 
one of them had understood clearly what Lord 
Sempill had been driving at. He had given them a 
great deal to think about. 

He proposed to ask Mr. Gordon England to open 
the discussion. He was a well known member of the 
Institution and only a week or so ago he had pre- 
sented a provocative Paper to the Preston Section, 
in which he had asked some of the very questions 
that had been asked by Lord Sempill. It was fitting 
and appropriate that he should open the present 
discussion. 


Mr. E. GORDON ENGLAND (Consultant) said 
that in his view such a Paper had been needed. He 
would not attempt to thank Lord Sempill for it: 
thanks would come later and he did not want to 
anticipate anything that would be said then. 

The theme of the Paper was really a plea for a 
wider membership of the Institution. Members of 
the Institution must, he thought, drop their 
“parochial” attitude towards the definition of a 
production engineer. They should drop the idea that 
the production engineer was concerned merely with 
the manipulation of various metals and _ possibly 
plastics, but beyond that he did not go. 

Lord Sempill had covered a very important field. 
He had dealt most ably with those things which went 
to securing preductivity, and here, if he might, he 
would like to give his own definition of productivity. 
He did not accept Lord Sempill’s definition: in a 
sense it was too limited, and he hoped the Institution 
would accept his alternative which was taken from 
a magnificent book of reference : 

“Productivity: the production of goods or 
services of exchangeable value abundantly.” 
The operative words were “exchangeable value ”. 
In other words, one could have production to the 
nth degree but if one could not get the goods con- 
sumed. one had failed and failed miserably to secure 
“* productivity”; one had merely achieved “ produc- 
tion”. 
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That definition, if accepted, would bring them into 
line‘ with Lord Sempill’s Paper, because essentially 
what he had said amounted to this: that goods and 
services of all kinds produced by the nation must be 
readily consumable. In order to achieve that aim, 
it was necessary to get the production engineer into 
many fields where he was obviously badly wanted, 
but at present did not function as a “ production 
engineer ”. 

Lord Sempill mentioned, among other matters, the 
housing problem. It was surprising, however, that 
he had not mentioned a figure that had been pub- 
lished recently to the effect that only 25 per cent. 
of a bricklayer’s working hours was spent in laying 
bricks. Here was a splendid chance of getting a few 
production engineers into the building industry, and 
he would like to see those discharging the function 
of production engineers in the building industry be- 
comirg members of the Institution. The Institution 
was not doing its job properly unless it covered the 
whole field of production in the country. 

In that respect, some members had probably seen 
in the press only that day an account of the experi- 
ence of a Mr. Vokes, who had decided to put pro- 
duction engineering into the housing problem. It 
was months and months before he was able to build 
his house because of official delays in granting 
permits, but once he was able to make a start his 
house was completed in six weeks. He merely used 
production engineering methods, methods he had 
learnt as a production engineer. 

He would appeal to members, therefore, to give 
real practical expression to Lord Sempill’s magnifi- 
cent challenge and to see that there was a strong 
section of production engineers recruited from the 
building industry as a start in a much wider spread 
in membership. 

What delighted him more than anything about 
Lord Sempill’s address, of course, was his insistence 
on the “attitude of mind”. This had been sadly 
neglected by the Institution. What study had they 
devoted to it? What had they done in the Institu- 
tion to deal with the common factor in all the pro- 
ductivity reports—the difference in the “ attitude of 
mind” of the people in industry in the U.S.A. and 
those in industry in Europe? It was both a criticism 
and a challenge that so far they had literally done 
nothing. But it was the dominant factor. Surely 
they had worshipped technology and _ so-called 
science and mechanistic concepts to the exclusion of 
the human aspect. 

The human factor in industry was the dominant 
factor. but it was almost completely ignored. Refer- 
ence had been made to it in the Paper Mr. Gordon 
England had recently given to the Institution at 
Preston. It had come as a shock to his Preston 
audience when they understood that no factory in 
the world, however good were its buildings, its 
machines, and so on, from the technological point 
of view and however fine its processes and material. 
that would not cease work if the human element was 
missing. The dominant factor in production. there- 
fore, was obviously the human element. But was it 





regarded as the dominant factor? Was that taught 
in the Institution? Lord Sempill had shown that it 
was not. It was time for the membership of the 
Institution to wake up and act. 

He had administered another shock to his friends 
at Preston. He had asked them what was the 
dominant motive in man. They did not appear to 
have the foggiest notion! It was news to them when 
he pointed out that it was the “creative motive ”. 
yet appreciation of this “ motive” was vitally im- 
portant to production engineers. 

In studying the human element, it was important 
to remember that the attitude of mind dominated 
the picture, and he strongly supported what Lord 
Sempill had said about this. Full appreciation of 
Lord Sempill’s words was of vital importance to this 
country. 

There was another thing he wanted to say. They 
had just seen a magnificent film. Some sixty-eight 
teams had been sent to America and he believed 
that there was a grave danger in wrong conclusions 
being drawn from these visits. There was a tendency 
to see in what the other fellow was doing some 
principle and to imagine one must follow him. This 
nation was doomed to very early extinction as a 
leading power if it followed other people. This film 
had a fascination for most people. It preached. as 
it was intended to preach, the leadership of America. 
It was implicit in the Paper—and this, he felt, was 
absolutely right—that this country must develop its 
own form of leadership. With its wonderful back- 
ground, it could re-establish its leadership in a way 
which would stagger the world. It did not need any 
new techniques, any new machinery, or any new 
factories to double the nation’s output. He made 
that statement quite dogmatically, and he held a 
conservative estimate. If that was so, what was 
wrong? Only one thing was wrong—the attitude of 
mind. As soon as the attitude of mind was put 
right, this country could “get going ”. 

He realised that it was common for everyone— 
and he was as guilty as anyone else—to get annoyed 
with the people they had to manage. It was time 
that they got annoyed with themselves for their lack 
of understanding of the “dominant factor” in 
industry. When they got themselves right and began 
to see the picture in true perspective, they would 
find that the British working man would turn out to 
be what Henry Ford said of him to the speaker in 
1929 in New York: “The British working man is 
the finest material in the world. The only thing is. 
you do not know how to handle him”. And that 
was true today. 


Mr. ANTONY VICKERS (Director, Fluid Fly- 
wheels Ltd.) said it was indeed a privilege to be 
allowed to join in the discussion following Lord 
Sempill’s magnificent Paper. 

He would like, in all humility, to say something 
about the importance of the attitude of mind. This 
varied in this country from being very good to being 
very bad. In his own company (though he knew one 
should not talk about one’s own company) produc- 
tivity had doubled in seven years. That was to say 








there was four times the output with only twice the 
personnel. During the last miserable strike in the 
engineering industry on December 2nd, not a single 
man went out of the place. That was something ! 

But it was not so much about the attitude of mind 
that he wished to speak. No doubt the film that 
had just been shown would make one feel that the 
Americans had everything. They were splendid, of 
course, in many ways and particularly as regards 
production techniques. No one could dispute that. 
What puzzled him was this: were the Americans 
really on the right road? 

He asked those present to consider for a moment 
the dominant financial centre, Wall Street—and 
Lord Sempill had referred to the question of money. 
What happened when international tension worked 
up to breaking point and war seemed inevitable ? 
Wall Street went up much quicker than the curve 
of rising productivity shown in the film! On the 
other hand, when peace seemed to be a possibility 
what did Wall Street do? It did the reverse: it 
slumped right down. 

What was the reason for this? Surely there was 
something strange if the many thinking people 
buying and selling on Wall Street went to such ex- 
tremes. The reason was simply this: that the United 
States had not learnt how to use their resources fully 
except in times of preparation for war, actual war, 
or the aftermath of war. It showed that they did 
not know how to use their resources fully in times 
of peace nor, for that matter, did the Governments 
of other nations, including our own. 

That brought him to the next point. In the matter 
of productivity—and everyone would agree that it 
was necessary to increase productivity in order to 
have more—it must be possible to consume what 
was produced. Otherwise there was no point in pro- 
ducing. That was why Wall Street slumped when 
there was a likelihood of peace. 

There was a further point of great importance. 
namely the financial aspect. because productivity 
could not be increased unless production expanded. 
Therefore, it was somewhat surprising to learn of 
the dictum of a recent President of the Federal 
Reserve Bank of the United States who said :— 


“The fact must be recognised that however 
desirable on general principles continuous ex- 
pansion of trade and industry may be, such 
developments must accommodate themselves to 
the actual supply of capital and credit avail- 
able.” 

There was a good deal of onus, then, on the non- 
engineering fraternity to ensure that there was 
sufficient capital and credit. People had to suffer a 
seller's market—after a war it was almost inevitable 
to have a general shortage—but there was no sound 
reason why this should be followed by a_ buyer’s 
market in which there were more goods and services 
than the market could buy. 

In their annual speeches, company chairmen told 
their shareholders : “ We are now entering a buyer’s 
market and hence production is down”! He would 
quote a typical case, because he did not believe 
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productivity could be increased if production was 
reduced. This is what the chairman of one of the 
largest companies said in his annual statement this 
year :— 

“As we have consistently done since the close of 
the War, we must continue to seek every oppor- 
tunity of increasing turnover and exports, of 
raising productivity, of achieving  greate1 
efficiency and lower costs, and of re-awakening 
in its widest interpretation the art of salesman- 
ship.” 

Right enough, but a little further on came this: 
air it was clear that peak sales had been 
reached and therefore it was necessary to curtail 
output Much short time was necessary for 
many of them with a consequent fall in their 
earnings.” 

If he were a wage-earner and his attitude of mind 
was normal, would he increase his output, or would 
he go out of the door on Thursday evening wonder- 
ing why output had to be curtailed? One of the 
most fruitful ways of increasing productivity would 
be to focus more attention on the problem of the 
ability to buy. 

There was one last point he would like to make 
regarding the non-expanding industries such as coal. 
railways, docks, etc. Sooner or later the politicians 
and others of that kind would have to speak the 
whole truth and nothing but the truth. As an 
example, he would refer to an industry like the 
railwavs, where there was a tendency for traffic to 
move on to the roads and for passengers to go by 
motor vehicle. If traffic did not increase. and it 
seemed unlikely that it would expand very much in 
industrialised countries, and if labour-saving devices 
were effectively introduced, the number of people 
employed would be considerably reduced. It was 
the only way in which they would cease operating 
at a high cost and losing money, thereby lowering 
the standard of living all round. It would have to 
be brought out that there must be a steady reduc- 
tion in the number of people employed in the non- 
expanding industries if they were to be efficient and 
their productivity to increase. 

It was no use saying, “Stand outside the gate. 
and there will be jobs for you next year”. The only 
way was to realise that the employment of each man 
involved capital and credit so that they would be 
welcomed into other industries where they could do 
useful work which would raise the standard of living. 
The capital and credit of a nation—of all nations— 
would have to keep in step with their ability to 
increase productivity and production. 

Mr. M. J. SARGFAUNT (Editor. Machinery 
Lloyd) said he disagreed strongly with Lord Sempill. 
who had given his Paper before the wrong audience 
as he was talking to the converted. There was no 
production engineer present who had not advocated 
these things in every wav to his superiors on his 
board of directors. Moreover. the glad accentance 
of hard work which was advocated by Lord Sempill 
was not necessarily the prime key to high produc- 
tivity. A century ago, people worked their guts out. 
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but they did not necessarily achieve high produc- 
tivity, because they had not the technical tools 
behind them. 

Many of the factories which the speaker had seen 
in this country, where people worked really hard, had 
low productivity because they were poor in the basic 
modern production techniques. They were, in fact. 
all characterised by an absence of mechanical hand- 
ling devices and by a fundamentally poor organisa- 
tion. He would go further and take an example 
from the hospitals. There was no doubt that the 
quality of the staffs of hospitals had fallen off since 
1939. Because of new methods and drugs (equiva- 
lent to modern production techniques) such as peni- 
cillin, the modern hospitals were now more efficient 
units from the point of view of their real function 
of saving life, even with poorer staffs available. 

Shell moulding was a typical instance. He believed 
it had been propounded on occasions by the Chair- 
man, and it was referred to in the Institution 
Journal. Indeed, production engineers all over the 
country had advocated it. Yet this process, which 
was first introduced into this country in 1947, was. 
according to a recent Paper in Birmingham given by 
an expert speaker, applied to only one per cent. of 
the possible applications. That figure showed the 
poor treatment afforded to the production engineers 
who suggested and developed the process and was 
an indictment of the top managements who had not 
used their work. 

The way to put over productivity was first to get 
at the Government on the questions of tax remission 
and other incentives to the highly productive, both 
firms and individuals, and second to point out to the 
people on the floor of the shop who did not like work 
that labour-saving devices would greatly reduce the 
manual labour required from them. They could, in 
fact, work at a very easy pace and yet have high 
productivity and, with it, high real wages. More 
efficient production techniques rather than hard 
working operatives were the real key to the situation. 
though a constant working rhythm must obviously 
not be neglected if the best was to be obtained from 
these modern techniques. In fact, however, most 
really efficient production lines themselves deter- 
mined the rate at which the operators worked. 


Mr. R. H. VARCOE (Managing Director, 
Preminco Ltd.) said the meeting had heard two 
very distinguished gentlemen talking about the 
“state of mind”. He wondered whether they reallv 
knew what they meant. They did not say how it 
came about. When they realised how this “ state of 
mind” had been caused, a cure could be affected. 
and there would be increased productivity through- 
out the whole of British industry. 


The CHATRMAN said he took it Mr. Varcoe 
was not attempting a definition. 


In the absence of a clear definition, Mr. VARCOF 
took it that “state of mind” was an indication of 
the lethargy of the British working people. 


Mr. W. J. T. DIMMOCK (Chairman, Institution 
Papers Committee) said the question of application 
led inevitably to education. In other words, how 
did one mould people’s minds? Undoubtedly, one 
could not leave education out of the discussion. 

Many people visited the United States, and he 
could not help feeling that they chose that country 
because they could understand the language more 
readily and being, as Englishmen, rather lazy they 
found it easier to understand what was going on. 
They came back very complacent. They said the 
standard of education in this country was infinitely 
superior; and, of course, that was true. Lord 
Sempill had spoken about fundamental research and 
had said that many of the inventions which had 
produced such wonderful results in the last fifty 
years had sprung from thought and work done in 
this country. To some extent. that must be the result 
of the educational system. 

Nevertheless, it would be agreed that the Ameri- 
can educational system was very application-minded, 
and this was important. If one knew what to do. 
one still had to do it. What Lord Sempill had in 
mind was, no doubt, that this attitude was one which 
brought about an action rather than one which led 
merely to talk and thought. 

Good as the educational system might be, there 
was need for added consideration of this aspect of 
application-consciousness. The need for applying 
knowledge should be taught in the schools. Research 
and thought and invention, important as_ these 
aspects were, could bring about an increase in pro- 
ductivity only through their application. 


Mr. F. A. OAKLEY (Member) said the lecture 
was worthy of an audience ten times the size of the 
present one. One speaker had suggested that 
it had been delivered to the wrong assembly of 
people. But it was not possible to overstress— 
whether to engineers or to others—the importance of 
character to this country. 

The troubles experienced in industry over many 
years were now coming to a head because the great 
principles upon which this country had been built 
were being passed over too lightly. Lord Sempill 
had referred to this once or twice, but he had not 
dwelt upon it. He had touched upon the vital issues 
that affected all science and industry. However 
clever people might be in the technical sense, the 
human element must be foremost in all our dealings 
and relationships. 

As an ordinary member of the Institution, of long 
standing, he could well remember the early days 
when the human element was considered very 
thoroughly. Unfortunately, very few of them had 
stuck to their principles. Labour and production 
and management problems would never be solved 
unless they began to be human and to appreciate 
one another’s ability. There was no need to bring 
class into this: what was needed was individual 
knowledge of the right principles of life. 


The CHAIRMAN, in closing the meeting, said that 
the time had gone very quickly and this was a 
tribute to Lord Sempill and his fascinating Paper. 


It was the job of the Chairman to sum up and to 
suggest, if possible, what message people should take 
away with them individually. He had neither the 
skill nor the time to sum up as adequately as he 
would wish after such a magnificent Paper ranging 
over so wide a panorama. There were, however, one 
or two points that had particularly impressed him. 

He would like first to comment on some of the 
remarks made in the discussion. Mr. Gordon 
England, as always, had been provocative. That was 
his nature and, if he might say so, it should be the 
nature of every senior member of the Institution. 
Mr. Gordon England had suggested that the Institu- 
tion and its membership had the key to success in 
this particular field. He had said that they should 
not be parochial. He (the Chairman) hoped they were 
not as parochial now as they had been, and he hoped 
that the Graduates who would follow them would 
be even less parochial. In passing, he would say 
that it was disappointing that so few Graduates were 
present. It would have been a wonderful oppor- 
tunity for more Graduates of the London Section to 
hear words of wisdom, even if they had not Been 
able—though he was sure many would have been— 
to contribute to the discussion. This relative lack of 
Graduate attendance might be an indication of the 
trend of education, the trend of the Welfare State: 
he would leave that for the Graduates to answer. 

Mr. Gordon England had warned them against 
slavishly following America, and everyone would 
agree with him about that. But many of them had 
been to that great country and they had every reason 
to be grateful to it for the things they had seen there 
which they were able to use in this country. But 
they must rely on their own common sense in reject- 
ing what should not be applied here. Many mem- 
bers were now using existing facilities more effec- 
tively, and how well Mr. Vickers had underlined the 
point in quoting statistics from his own company 
The present financial difficulties lent added emphasis 
to Lord Sempill’s theme. 

Mr. Vickers had made a very profound remark 
in referring to the relation between “ production ” 
and “productivity”. Lord Sempill had uncon- 
sciously widened the gap, perhaps, but Mr. Vickers 
had brought them together again. How important 
they were to industry and society! It was obvious 
that productivity could not be increased if produc- 
tion was tending to drop. 

One speaker had said that Lord Sempill was 
preaching to the converted. But were they the con- 
verted? Perhaps so; perhaps that was why they 
were there that evening. But with the greatest 
respect he would remind them of the phrase used 
when Training within Industry (T.W.I.) was first 
brought into this country: that “if the learner had 
not learned, the teacher had not taught”. They 
should go out into the wilderness and teach. That 
was the job of the converted, the job of the keen 
senior members of the Institution. 

The younger members should not worry too much 
about those so-called obtuse senior executives whom 
they could not for the moment apparently satisfy or 
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convince. They should keep pegging away, as Lord 
Sempill had kept pegging away. Sooner or later the 
unconvinced would be convinced, and what a great 
day that would be! 


Mr. Dimmock had made an important point; that 
better application required better education. This 
tied up with the point about personal qualities which 
had been mentioned by another speaker. Education 
was not merely education in the various techniques. 
It was not just a question of passing a degree or 
indulging in science. It was education in the dignity 
of work and the importance of practical things: 
education in the worthwhileness of a wide range of 
activities. 

He would not attempt to sum up all the points 
made by the Lecturer himself. but three things had 
impressed themselves upon him. The first was Lord 
Sempill’s reference to human values. If he might 
say so with great respect, Lord Sempill had himself 
been guilty of minimising them. to some extent, in 
using the word “ hands” instead of “* people ” 

Personally he always tried—though he still had 
much to learn—to visualise man in a three-dimen- 
sional state, man with a combination of hands and 
heart and brain. By looking at him in this wavy. 
however humble or senior his occupation, one began 
to define and appreciate human values. 


Production engineers had a more difficult job than 
almost any other member of the industrial com- 
munity. The modern personnel manager—a very 
necessary modern growth—had come into being 
because of the realisation that men were more im- 
portant than machines. The production engineer 
had been accused of regarding the machine 
as the be-all and end-all of life. He would suggest 
that the production engineer had the important task 
of marrying man to mechanisation. 

At a Graduate meeting in Birmingham not verv 
long ago, the production engineer had been called 
the destroyer of the working group. How true a 
phrase that could be! They did set out deliberately 
to destroy the working group, a most precious asset 
to the country. Unless they recognised this and were 
prepared, in making technical changes, to put back 
the human values they had destroyed, they would 
always be regarded in a negative sense and thev 
would never achieve productivity in the fullest 
possible sense. 

Several speakers had referred to the attitude of 
mind and nearly every Anglo-American Report re- 
ferred also to it. How important it was! How vital 
it was to encourage people to have that flexibility 
and breadth of outlook which embodied what Lord 
Sempill had said! The lecturer had referred to 
transportation, and it was in some ways paradoxical 
that they were met to honour a man who had per- 
haps done more than anyone else in Britain to make 
cheap and rapid transportation possible. Yet they 
still had much to learn about it, for while they were 
producing more means of transportation, they were 
in some ways slowing the nation down over a wide 
range of activities. 
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They were meeting in a strange situation. They 
were meeting under the friendly shadow of Christ- 
mas with goodwill towards all men as its theme. 
They were also meeting under the shadow of a 
paralysing strike and a shut-down and slow-down 
in many industries. Never was Lord Sempill’s 
message more vital and important to the British 
nation than today. One message that they might 
well take away with them and put into action was 
that no one man was more responsible for making 
things better than the production engineer. 

He had great pleasure in asking one of his prede- 
cessors in office, General Appleyard, to propose a 
vote of thanks to Lord Sempill. 


Major-General K. C. APPLEYARD, C.B.E. (Past 
President of the Institution) said he was not sure he 
liked Mr. Gordon England very much: he had men- 
tioned quite a number of the points he himself had 
intended to make! He had also caught Mr. Gordon 
England out in two errors. He was hopelessly out in 
his housing period. Six weeks was a very long time 
to take to put up a house if one knew how to build it. 
The Minister of Housing himself went to tea only 
the other day, with two families, in what had been 
a green field twelve days before! 

The hardest cut of all was when Mr. Gordon 
England had said that the Institution did not talk 
enough about mental attitudes. human relations, and 
things of that kind. They could believe him 
(General Appleyard) when he said he had three 
stock Papers with which he had been wandering 
round the country during the last three years—the 
last time as recently as Friday—and they contained 
nothing but these subjects. 

He also had a grudge against the President, who 
had opened the meeting by saying a number of nice 
things he himself had intended to say about Lord 
Sempill. They saw before them, therefore, an un- 
happy man in some respects. On the other hand. 
they saw before them an extremely happy man. 
Because they had one of the “named” Papers that 
evening and it was not a long technical paper. 
difficult to understand. It had been an inspiring 
Paper of a kind this country so badly needed. It 
showed a bit of what could be done and finished 
with the hope that it might be done and some illus- 
trations of how it might be done. 

He himself had seen the film on life in America 
some three or four years ago. He had been on the 
famous mission which was described as the most 
important mission to visit America since the Pilgrim 
Fathers. It was a mission on productivity in Western 
Europe. They worked from nine a.m. to one o'clock 
the next morning for fourteen days. They sat and 
listened to precisely this stuff on the American way 
of life until he was sick of hearing about the 
American way of life. much as he loved America and 
the Americans. 

But there was something in the film, and the 
meeting was greatly indebted to Lord Sempill for 
showing it. It did what the Paper did: it 
pictured what could come to this country. Only the 
day before. a man had told him that one shovelful 

(Concluded on page 182) 
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THE EFFECTIVE UTILISATION OF MATERIAL 


by FRANK NIXON, B.Sc., M.I.Mech.E., F.R.Ae.S. 


Presented to the Derby Section of the Institution, 14th December, 1953. 


Limited. 


Mr. F. Nixon 


: \ ATERIAL Utilisation” is a term generally 

| understood by engineers to mean that propor- 
tion, of material bought for the purpose, in the form 
of ingot, bar, forging, sheet, strip, tube, wire. and so 
on, which is converted into a finished product. While 
the exertion of a constant effort to improve material 
utilisation is highly desirable, a study of the subject 
in this narrow sense is hardly of general interest, since 
the ideal figures vary considerably according to the 
product, and what would be normal for a cable-maker. 
for instance, would be quite unattainable by a builder 
of machinery. In its most complete sense it could 
be taken to cover all stages from the gaining of crude 
ores, through their reduction, alloying, processing. 
fabrication and manufacture, which would be beyond 
the scope of a single Paper. 

It is intended, therefore. to deal here with some of 
the factors influencing effective material utilisation. 
which is used as an expression of the success with 
which the available supplies of material may be 
converted by the labour, skills and equipment 
possessed by manufacturers, into products which will 
find ready sales in appropriate markets. This success 
in turn is measured not simply by prime cost, but 
rather by the value of the product to the customer. 
who will apply also criteria of efficiency, lightness. 
finish, durability, reliability, life, performance. 
appearance, or style, depending upon the product and 
its particular application, before making his choice. 


After graduating at Manchester University, Mr. Nixon worked on gas and 
heavy oil engines before going on to the Royal Aircraft Establishment ‘and, 
subsequently, the Engine Department of the Bristol Aeroplane Company, 


He left Bristol in 1942, as Design Manager, to join Rolls-Royce Ltd. 
After spending some time as Chief Quality Engineer and Chief Development 
Engineer of the Installation Division at Hucknall, and as Chief Sales and 
Service Engineer at Derby, he took up his present appointment as Assistant 
General Manager responsible for New Manufacturing Processes, in 1951. 


Effective utilisation of material is then the concern 
not only of the design and manufacturing branches 
of an organisation, but also of development and 
research, as well as of those often overlooked depart- 
ments—repair, reclamation, sales and service. It is 
proposed to illustrate the influence of these various 
factors by examples which are taken in the main 
from the aircraft gas turbine engine. While this 
might appear to be a too highly specialised product, 
it does in fact provide us with an excellent standpoint 
from which to view the problem. The aircraft gas 
turbine engine makes the best possible use of its 
material, while its novelty as a type, coupled with 
extremely rapid developments in _ performance, 
coinciding with a greatly expanded programme of 
production, have led to a study of manufacturing 
processes and techniques which has enabled the 
problem to be put into better perspective. 

Important conclusions are reached, which show 
that considerable improvements in overall effective 
ness can be obtained by relatively simple means. 


Examples of Material Utilisation 

Before going on to consider the more fundamental 
issues, it will be interesting to obtain a rough idea 
of some typical figures of material utilisation which 
are being achieved. 

After physical properties and general suitability 
for the purpose, availability and market price of 
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Fig. 1 


materials are the measures applied by the designer 
and the production engineer in making their choice. 
Fig. 1 shows diagrammatically the relative costs 
of the metals used in engineering, in the forms usually 
employed. These costs can only be approximate, 
since they vary according to quantity and quality. 
Leaving aside titanium, it will be seen that the most 
expensive metals are about 60 times as costly as the 
cheapest. These costs indicate the overall difficulty 
of obtaining the ores, of converting them, and 
manipulating the crude metal into its usable form. 
It is not generally appreciated how great are the 
quantities involved in the production of metals. A 
blast furnace producing 1,000 tons of pig iron per 
day, for example, requires at least 2,000 tons of ore. 
800 tons of coke, 500 tons of limestone, and 4,000 
tons of air. In earlier days, the blast furnace was 
sited close to the source of supply, but nowadays, the 
iron ore may have come from Spain, or Australia. 
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Similarly, with aluminium, the bauxite will probably 
have been mined in British Guiana and converted in 
Canada. Eight pounds of bauxite are required to 
produce one pound of bar, and in addition to the 
thousands of miles of transportation, about eight 
units of electricity will have been consumed. 

The conversion of ingot into usable forms such as 
bar or sheet involves a mill loss of 40°/, to 50°. With 
static castings, the yield from the metal melted may 
vary between 45°/, and 65 In drawing bar into 
wire-rod there will have been a loss of about 5°/. 
and a further loss of 5°/, in drawing the rod down to 
wire. Although the material cropped from the ingot 
and machined from the billet, and the runners and 
risers from castings, will go back into the furnace. 
this recovery may require more or less refining, 
depending upon the alloys in question. Unfortunately, 
the higher the alloy, the more difficult usually is the 
recovery and, in the case of titanium, it is not at the 
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Fig. 2 


moment possible to reconvert the waste back into the 
original alloy. 

To complete the material picture, Fig. 2 gives an 
indication of the effect of form on cost. The magni- 
tude of the variation depends largely, of course, upon 
the alloy and on the quality specified and it is 
interesting to note, in passing, that those forms from 
which the highest material utilisation figures are 
obtained, i.e. wire, sheet, and strip, are the more 
expensive ones. 

Utilisation of the material used in the manufacture 
of products varies enormously. At the one extreme 
we have the wire cable and the impact-extruded 
tooth-paste tube, with figures of 97°/, and higher. At 
the other extreme, the figure may be as low as 10° 
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where much machining has had to be carried out. 
Machinery, which usually comprises an assembly of a 
greater or lesser number of detail components, will 
usually have overall values varying from something 
approaching 40°/, for the aircraft engine, to 60°%/ or 
more for mass-produced domestic equipment. It is 
important to realise that a high figure does not 
necessarily signify an efficient product. In the case 
of prime-movers, for example, it is probable that the 
highest figures for all time were those of Thomas 
Newcomen’s atmospheric engines, and Fig. 3 shows 
one of 54 B.H.P.! 

We have all seen textbook examples of the great 
savings achieved by changing from a casting to a 
weldment, from a weldment to a pressing, from a 
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Fig. 3 53 B.H.P. Newcomen engine 
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pressing to a forging, from a forging to a casting. 
While these figures are undoubtedly true for the 
examples quoted, they often fail to pay any regard to 
more than the simple facts of cost of material con- 
sumed and labour required, and assume that both 
alternatives are equally suitable for their purpose, 
and that production equipment, knowledge, skill and 
technique already exist and are available. The 
costs incurred in achieving a saving in material need 
to take account of these factors, and it will not 
infrequently be found that a reduction in material 
utilisation may result in a more successful product, 
i.e. in better effective utilisation of material. 


Factors Influencing the Effective Utilisation of 

Material 

Taking as the measure of success the overall value 
of the product to the customer, we can examine the 
factors which, to a greater or lesser degree depending 
upon the application, affect the effective utilisation 
of material. None of these factors can stand alone; 
by far the most important one is design. Within the 
limits laid down by the design of a product for its 
purpose, the other departments of an organisation 
play a vital part in its success. Thus the development 
engineer, the production engineer, whether he be 
concerned with tooling and planning, or manufacture, 
and the research worker can, to a greater or lesser 
extent depending upon the product and its field of 
application, increase its reliability, and specific per- 
formance, whilst reducing its cost and finding means 
of extending its life by development, by repair and 


Fig. 4 Ruston & Hornsby Mk. TA. 
1,200 B.H.P. gas turbine 
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reclamation. The Sales Department ensures that the 
right product has been chosen for manufacture, and 
the Service Department helps it to succeed by 
ensuring that it continues to function to the satisfac- 
tion of the customer. 

Before coming to the point of main concern to the 
production engineer, it is proposed to consider briefly 
the influence of these other departments upon the 
overall economy of utilisation :- 


Design 

Here we have two main divisions :- 

(1) Fundamental or basic design. 
(ii) Detail design. 

Each has a considerable influence upon the 
effectiveness of the material utilisation. Nevertheless, 
it is as well to point out that a brilliant design can 
fail if the production engineers do not live up to it, 
just as many a mediocre design has been made a 
success by the efforts of the production engineer. 


(i) Fundamental Design 

This really concerns the aptness-for-purpose of the 
product. 

Many of us will remember the large turnip pocket 
watches of our grandfathers, and the modern wrist- 
watch is not only a good example of overall material 
economy, but of greatly increased convenience to the 
user. So, too, is the miniature camera. In our 
houses, large reductions have been made in the 
material content of locks (and keys), bolts and bars, 
which are at least as effective, and far more 
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Fig. 5 Rolls-Royce RM.60 5,400 B.H.P. marine gas turbine 


aesthetically pleasing, than those still seen in old 
houses and which, incidentally, have hardly changed 
since the days of the Romans. 

Then, too, we have from long usage become 
accustomed to seeing large, relatively slow-moving. 
steam-engines and diesel engines applied to stationary 
and marine work, and only in the air and on the 
roads have we seen anything approaching an effort 
to put the material of prime movers to really effective 
use. And now in these fields the gas turbine is 
providing a striking example of the influence of 
fundamental design. Whether it is applied to air. 
marine, or stationary duties, this type of engine 
produces power from one-third to one-seventh the 
weight of the lightest equivalent power unit. 

Thus, in the stationary field, the Ruston and 
Hornsby Mark T.A. gas turbine engine (Fig. 4) has a 
continuous rating of 1,200 B.H.P. for a basic weight 
of 12,300 lb., which is stated to be one-third the 


weight of the best equivalent engine. In addition, 
there are other great savings in the installation, since 
no heavy foundation is required, and no cooling 
system, no water softeners, no coal bunkers, and no 
disposal plant. 

In the marine field, the Rolls-Royce Marine Gas 
Turbine RM.60 (Fig. 5) produces 5,400 B.H.P. for 
29,000 lb. weight. As installed in the ‘‘ Grey Goose ” 
(Fig. 6), two of these engines displaced two 
4.000 B.H.P. steam turbines which were the lightest 
steam power units of their type ever produced, but 
which weighed twice as much. In addition, the 
RM.60 engines require 25°/, less space and give 30°/ 
lower specific fuel consumption. 

The Avon Mk.1 engine (Fig. 7) has a static sea 
level thrust rating of 6.500 to 7,500 lb., depending 
upon the model. It weighs, complete with its jet 
pipe, 2,710 lb. and it is used to power the Comet II 
aircraft (Fig. 8). To propel this aircraft through the 





Fig. 6 “Grey Goose” 
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Fig. 7 Rolls-Royce Avon Mk. I jet engine 


air at its continuous cruising speed of 500 m.p.h. at 
40,000 feet, requires about 10,000 H.P., or 2,500 H.P. 
from each engine. The highly supercharged Merlin 
724 piston engine weighs dry 2,400 lb. but with 
radiator and coolant, oil cooler, propeller and exhaust 
system, etc., 1.e. as a “* going engine ”’, (Fig. 9), about 
3,600 Ib. At 40,000 feet it could deliver 450 H.P. 
or, effectively, assuming 80°/, propeller efficiency, 
360 H.P. Admittedly the engine was not designed 
to operate at this altitude, but it is obvious that 
the Avon engine is making far better use of 
its material. And if we try to visualise what the 
Comet II would look like if in some nightmare 
its designer tried to power it with Merlins, we 
would get something like the apparition shown in 
Fig. 10. So we see here a striking example of 
aptness-for-purpose, since by reason of its high power 
at altitude, its low weight, and small frontal area. 
the Avon engine enables the aircraft designer to 
achieve what would otherwise be impossible. 

At the other end of the horse-power scale, we have 
the small French gas turbines, the Blackburn- 
Turbomeca Artouste I and II, giving continuous 
powers of 226 B.H.P. and 325 B.H.P. for 183 and 
200 lb. weight respectively. 

While in these examples there are great savings as 
compared with the equivalent power units, there exist 
also between themselves wide differences of material 
utilisation, as shown by the weight per horsepower 
figures. It is regretted that it is not possible to deal 
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more fully with the fascinating subject of the 
aptness-for-purpose of these engines, but we may turn 
for a moment to the reciprocating oil engine and see 
what might be achieved here by a different basic 
conception. 

If the normally accepted solutions are examined 
critically, it is difficult to see why the typical 
stationary and marine diesel engines are such huge 
heavy monsters. The reason is most probably that 
given by Sir Harry Ricardo: “One cannot escape 
the suspicion that the use of very large diesel engines 
at sea is due, as Sir Alfred Ewing suggested recently, 
‘rather to the taste and fancy of some dominating 
personality than to a careful weighing of arguments 
such as appeal to engineers’ ’’.2 

In 1931 and again in 1933.3 Sir Harry strongly 
pressed the advantages of using a multiplicity of 
small high speed diesel engines instead of the large 
ones which were and are still the prevailing fashion. 
He showed that the weight per horsepower fell 
appreciably as engine speed rose and engine size was 
reduced, and though the cost per ton of the high- 
speed engine might be treble that of the slower 
engine, the resulting cost per horsepower of the high 
speed engine was only about one-quarter that of the 
slow one. 





Fig. 9 Rolls-Royce Merlin power plant 
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Fig. 10 Hypothetical piston-engined high altitude airliner 


Further interesting examples have been given 
recently of the reductions in weight and real cost of 
typical motor cars, amounting to 25° in twenty 
years. In addition, by the adoption of a V-arrange- 
ment of cylinders for the engine, a 20°/, saving in 
weight of power plant is possible.4 


(ii) Detail Design 

Within the bounds laid down by the basic design, 
the designer is able to exert a considerable influence 
upon the product. He will give due weight to a 
number of considerations having an _ important 
bearing upon the way in which the material is used. 
These include some or all of the following, depending 
upon the type of thing under consideration :- 

(a) Purpose and function of product 
(b) Performance 
(c) Cost 
(d) Weight 
(e) Appearance 
(f) Ultimate life 
(g) Running cost 
(h) Overhaul cost 
(i) Scale of production 
(j) Availability of desirable materials 
(k) Manufacturing facilities available. 

The relative importance of these factors will vary 
enormously with the type of product, and with the 
rate and scale of production anticipated for it. For 
example, a casting left rough will give a higher 
material utilisation figure than a machined-all-over 
part, but if it entails lower safe working stresses, and 
increased weight, the net result might well be worse. 
It is only by analysing all the factors that the best 
result can be obtained, and here a certain amount of 
give and take by both designer and_ production 
engineer is essential for success. 


o 


This interplay of influences is only effective, how- 
ever, if the two parties are properly matched. Much 
has been heard of the American way where the pro- 
duction engineer has too often overwhelmed the 
designer, with the result that while there might be 
overall cheapness and high rate of output, there is 
inflexibility and a tardiness to take advantage of 


developments in design thinking. In this country 
excellent results have been obtained by designers 
forcing the pace, but this succeeds only when they 
are matched by production engineers of comparable 
ability, and of sufficient strength to apply the curb 
when it becomes absolutely necessary. 

Mention has already been made of the advantages 
of small light oil engines. The aircraft engine provides 
an even more striking example. In order to obtain 
the highest performance with minimum weight, the 
aircraft engine designer works his engine at the 
highest temperatures feasible with available materials 
and he works those materials at the highest possible 
stresses. This means that expensive special alloys are 
specified where necessary, and there is no hesitation 
in calling for what in other fields might seem to be an 
excessive amount of machining. Yet the net result 
is that the prime cost per brake horsepower at 
continuous rating is appreciably lower, for the air- 
craft engine of the type under review, than for any 
other type of engine in its power class. This is due 
partly to the quantities produced, but largely to the 
fact that the increased cost of material and of the 
greater amount of machining are more than com- 
pensated by the increased amount of work done by 
the material. 

Interesting light is thrown on this by a comparison 
of the Merlin 724 and the Avon Mk.I engines. In 
the bare engines, the overall material utilisation 
figures are about the same, but the average cost per 
pound of the raw material used for the Avon is 
roughly double that of the Merlin. The manu- 
facturing man-hours per pound are much higher in 
the case of the Avon, due to the difficult shapes and 
still more to the difficult materials employed. Yet the 
cost per continuous horsepower of the Avon Mk.lI, 
even at its present early stage of development, is 
roughly half that of the Merlin under equivalent 
conditions, and this ignores the additional cost of the 
airscrew, radiators, cowling, etc.. which are necessary 
to convert the Merlin into a similar “ going engine ” 

With all this, the aircraft engine designer has to 
keep a careful eye upon the strategic conteni of his 
alloys. which may contain high percentages of nickel, 





Fig. 11 Rolls-Royce Nene turbine disc 
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Fig. 12 Components common to Rolls-Royce “B” 


chromium, molybdenum, cobalt, etc. It is interesting 
to note here that in addition to being technically 
well ahead, British aircraft gas turbines employ far 
less of the strategic alloys than do the American 
engines, and this is another example of effective 
utilisation of material. 

An example of this is seen in the case of the Nene 
turbine disc (Fig. 11). This was made originally from 
a forging weighing 148 lb., in a strategic alloy. By 
applying air cooling to the disc, it was possible to 
use instead a much lower alloy, and at the same time 
to reduce the weight of the finished disc by 24 lb. 
The net saving in cost of the forging was £89. 
Incidentally, this disc transmits 10,000 (ten thousand) 
H.P. 

Where the overriding considerations of performance 
and reliability permit, the designer can help greatly 
by making provision for easy replacement of vulner- 
able parts. By keeping the number of different parts 
to a minimum, there are savings at every stage, but 
in addition there can be too an appreciable saving 
in material, through reduced discards as well as 
reduced holdings of raw material and spares stocks. 
The Rol's-Royce ‘B’ series of rationalised engines 
provides a good example here, Fig. 12 showing the 
parts which are common throughout the range. 
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range of engines 


Whatever the product, the designer can play a 
great part by refraining from calling unnecessarily 
for materials which are difficult to obtain; for 
tolerances requiring new machines or inspection 
equipment, or leading to a higher rejection rate; for 
modifications involving wastage of material and jigs 
and fixtures and tools. 


DEVELOPMENT 

The Development Department is of particular 
importance in the case of machines and prime movers. 
In these fields the function of the development 
engineer is to test the product to discover its weak- 
nesses and by eliminating them, to increase its reli- 
ability, its life and its specific performance. To some 
extent these are interchangeable, but an improve- 
ment in any of them is usually equivalent to “ better 
value for money” in the material used. Quite often 
development will lead to the strengthening of a 
component by the addition of material or by the use 
of a stronger and more highly alloyed and more 
expensive material, or by more machining or other 
process to improve the finish. The increase in life or 
duty consequent upon this, however, will almost 
invariably far outweigh the increased cost incurred. 


Work which is going on all the time on the per- 
formance of compressors and turbines, and on com- 
bustion efficiency, for example, has a considerable 
effect upon the specific performance and economy of 
an engine, usually for a negligible difference in 
material weight. 

The prototype of development engineers was 
Richard Trevithick, who in 1804 broke away from 
the tradition of the heavy and cumbrous atmospheric 
engines of Boulton and Watt, and introduced high 
pressure steam. 

He had to develop a boiler to withstand pressures 
of up to 150 p.s.i., and the Cornish and Lancashire 
boilers still follow closely his original design. In one 
leap he multiplied the power output of a given size of 
engine several times, and not only made railway 
locomotion possible, but pioneered it as well. This 
work caused about as big a stir as that of the gas 
turbine engine today. 

Returning to the aircraft engine, the overhaul life 
of the civil Merlin 724 engine was raised by develop- 
ment from 600 hours to 1,250 hours, for an increase 
in weight of only 70 lb., and only a small increase in 
cost. This engine is one of the latest of a long line of 
basically similar ones of 27 litres capacity which 
started in the last War as a 1,000 B.H.P. engine. and 
finished at nearly 2.000 B.H.P.. again largely through 
development. 


Another good example of development is found in 
the nimonic alloys which are used for turbine blades. 
Fig. 13 shows how during the past few years the 
strength at temperature has been increased to give an 
effective rise in operating temperature of about 60°C. 
which enables the thrust per pound of air consumed 
to be increased by 16°% for the same weight of 
engine. 

As applied to the motor car, development has 
traditionally taken the form of speed and reliability 
trials, and the increased activity of recent years be- 
tokens a healthy state of affairs in this industry. As 
users, we have benefited in obtaining, for far lower 
cost. performances from ordinary saloon cars which 


were formerly only to be obtained from expensive 
sports cars. 


RESEARCH 

It is unfortunate that, in this country at least, 
there exists a good deal of misunderstanding of the 
true meaning and function of research, as much 
amongst research workers themselves as in the minds 
of practical engineers. This has led to confusion and 
overlapping, doubt and suspicion and some lack of 
co-operation. 

The situation has been admirably clarified recently 
by Mr. O. W. Humphreys, Director of the G.E.C. 
Research Laboratories.5 He defines research as the 
search for new knowledge, development as the appli- 
cation of existing knowledge. Research can be sub- 
divided into fundamental, exploratory, basic and 
objective categories. These need not concern us 
further here, except to point out that for the urgent 
solution of his day-to-day problems, the production 
engineer must depend primarily upon the efforts-of 
himself and his development staff. 

Some researchers have tended to weaken the faith 
of engineers by trying to provide quick answers to 
practical problems when they would have been better 
occupied in seeking fundamental solutions. It is not 
appreciated as it should be how narrow is in fact the 
gap between the production engineer and the funda- 
mental research worker, and efforts to fill this gap by 
so-called researchers is tending to result in a good 
deal of redundancy. 

Much of the most successful research has been 
carried out by men of practical outlook. It is 
interesting to look for a moment at the work of the 
past few decades, which has !ed to enormous improve- 
ments in material utilisation. 

For instance, it is about one hundred years since 
the phenomenon of fatigue was first recognised by 
Robert Stephenson and others. 

Then, in 1871, Wohler published his work on 
endurance tests under reversals of stress. But it 
required the impetus of the First World War to bring 
about an intensification of research effort, and the 


Developments in Nimonic Heat Resisting Alloys 
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Fig. 13 Developments in Nimonic Alloys 
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practical application of it to design. Other allied 
researches were made on the stress concentration due 
to sharp corners and oil holes, and on the effects of 
surface finish, notably by Professor Coker, Dr. A. A. 
Griffith, and others. Most of this work was inspired 
by the needs of the aircraft engine, and a good deal 
of it was in fact carried out under the auspices of the 
Aeronautical Research Committee. If we look back 
at text books of engineering design of thirty to forty 
years ago, there is no mention at all of the importance 
of adequate fillet radii, good surface finish, and 
freedom from cracks, and illustrations of engines show 
a frightening lack of any sort of radius at shoulders 
in keyways, etc. In fact, even more recently during 
his apprenticeship, the writer was once taken seriously 
to task by a foreman because he had not removed 
the radii from the root of a keyway, and produced a 
fitting key with dead sharp edges! 


This work, by enabling the designer to work with 
a more accurate knowledge of stresses. and hence 
with a lower factor of safety, has led to a lightening 
of structures generally, with, in the aggregate, an 
enormous saving in material. Of even greater 
importance has been the very great increase in reli- 
ability which has come about in many fields— 
machine tools, presses, motor cars, railway wagons, 
aircraft engines, and so on. which indirectly has 
meant again better material utilisation. 


Concurrently, important researches have been 
made, by applied mathematicians and engineers, into 
vibrations of structures. During our time. the 
problems of torsional vibration of crankshafts, the 
surging of valve springs, the vibration of ships’ 
gearing, and of bridges, have been studied and solved. 
Aircraft wing flutter. and the vibration of gas turbine 
compressor blades, are both being worked upon 
actively. Without this work, the avoidance of serious 
trouble is largely fortuitous, and when it occurs, it 
can often only be remedied at the expense of heavier 
sections or more costly materials. 


In the metallurgical field, it is perhaps more 
obvious how much we owe to research, and again 
how recent it all is. The first alloy steel (Hadfield’s 
manganese steel) was invented in 1882, but was not 
in general use until the end of the century. Stainless 
steel was invented by Brearley only in 1913. The 
R.R. series of aluminium alloys was developed during 
the 1930°’s and the series is still being actively 
extended and improved. Magnesium alloys have 
come into widespread use in aircraft engines even 
more recently and outstanding improvements have 
been made here too. Now we have titanium, which 
by virtue of its properties will obviously be taking its 
place in engines at no distant date. Other spectacular 
developments which have been the sole means by 
which it has been possible to progress beyond pre- 
vailing limitations have been special steels, and stellite 
and Brightray and sodium cooling for exhaust valves. 
and the high temperature (e.g. “ Nimonic”’) alloys 
for turbine blades. 


The applied research on machining is too well 
known to need comment. As the metallurgist comes 
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Fig. 14 Automobile body cage nuts. 
(Courtesy of Mark Perks, Ltd.) 


along with the tougher materials to meet the in- 
creasing demands of the designer, this work continues 
to provide the machine-shop man with better tools 
and better methods. Examples of what is going on 
are to be seen in carbide cutters, high speed 
machining, hot machining, better lubricants, better 
cooling by CO, and strong jets of directed coolant. 
machining by electric spark, sparkanodic, and super- 
sonic methods, and so on. 


MANUFACTURE 

Here we come to the section of primary interest 
to the production engineer. Every aspect of pro- 
duction management and engineering is concerned, 
and while these cannot have the same influence as 
design upon material utilisation, they play a very big 
part in the ultimate cost of the product. While the 
high performance, the light weight. and the reliability 
of the Avon engine. for example, are due in the main 
to the efforts of the design. development, and research 
departments, the relatively low cost is due in the 
main to the manufacturing side. which has made a 
most important contribution to the other aspects too. 
by finding ways of forming and fabricating materials 
normally considered to be * impossible ~ 


Although the designer may be setting the pace, it is 
the production engineer who maintains it, as much 
today as 180 vears ago, when John Wilkinson’s boring 
mill allowed steam engine development to go forward. 
It mav be remembered that he bored a 50” diameter 
cylinder to a tolerance equal to the thickness of an 
old shilling, and later improved his technique so that 
the tolerance on a 72” bore was not greater than the 
thickness of a thin sixpence!. 


Rate and Scale of Production 


Considerable responsibility rests upon the produc- 
tion engineer and management alike, to ensure that 
the choice of machinery and methods, and the type of 
tooling, are properly matched to the scale of produc- 
tion. There has of late been a good deal of misunder- 
standing here. due in the main to a too loose use of 
the terms “increased production”. “large scale 
production” and “ mass-production”. As a con- 
sequence, the special techniques of design and tooling 
and production which have been developed to meet 
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the needs of the motor car and ancillary industries, 
for example, are too often held up as models for all 
to copy. 

The greater part of British industry is in fact not 
employed on mass-production at all, which is perhaps 
a good thing since it gives full play to our genius for 
extemporisation and flexibility. This has an important 
and perhaps somewhat unexpected effect upon 
material utilisation in minimising scrap and wasted 
effort due to modifications. For instance, in the case 
of large bomber aircraft, during the War, the pro- 
ductive man-hours per pound of aircraft were almost 
identical for similar British and American machines. 
As modifications became necessary to overcome 
defects. or to meet tactical or strategic needs, they 
were introduced quickly and smoothly into the British 
aircraft, without interrupting the production flow or 
reducing the output. In the States, the planned 
‘‘ mass-production” lines were so rigid that the 
factories had to go on producing obsolete aircraft 
which were then shipped hundreds of miles away to 
Modification Centres, where the new parts were 
fitted, and the old thrown away. 


At the opposite end of the scale. a free and 
unfettered outlook, capable of turning away from the 
orthodox and getting right down to fundamentals. 
can save enormously by resisting the temptation to 
spend unnecessarily on equipment of high capacity, 
and to use commonsense instead. The double cage- 
nut shown in Fig. 14 is a good example. Planned 
along textbook lines, this item, which is required in 
tens of thousands, would be made from steel strip, on 
a battery of roll feed and dial feed presses costing 
about £3,600, with tools costing about £500, and at 
a rate of say 40 per minute6, It is actually produced 
at the same rate, on a battery of four fly presses 
costing say £140, with tools costing about £30. By 
using off-cuts, which would be impossible on the 
automatic machines, the selling price is considerably 
below that of the fully-tooled job. 


It is not recommended that all modern presses 
should be discarded in favour of fly-presses—there 
would not be enough scrap metal to go round 
anyway! But this example does illustrate the danger 
of assuming automatically that orthodox planning and 
high speed equipment are essential for high rates of 
output. Hard work also plays its part. It shows too 
that the production engineer need not despair when 
an unsympathetic management refuses to sanction 
further capital expenditure ! 

Especially where quantities are not so great, but 
in the mass-production field as well, the development 
of methods requiring less tooling, or less in the way 
of special equipment, can result in considerable 
savings in capital expenditure. This need for flexibility 
of equipment was stressed by Mr. Puckey* in his 
Presidential Address to the Institution, and it is of 
particular importance where competition is intense 
and designs are changing correspondingly rapidly. 
Perhaps the greatest scope for improved flexibility is 
in the sheet metal field, where, following the lead of 
the motor body manufacturers, high tooling costs 
have come to be regarded as commonplace and. in 


* Now Sir Walter Puckey 


consequence, inevitable and acceptable. The 
possibilities here will be dealt with later. 

Again, particularly in the aircraft engine field, the 
planning and tooling engineer must pay careful 
regard to the probable stability of the design. In 
these days of rapid developments in new fields, 
modifications and the introduction of new models are 
the order of the day. During one year of the last 
War, for instance, 22 different types of piston engine 
were produced at Derby, whilst throughout the 
manufacturing life of each type of engine, the 
number of modifications averages between 60 and 
100 per annum. This rapid multiplying of engine 
types in current production, and the continuous 
changing of design, coupled with the scale of produc- 
tion, makes aircraft engine manufacture much more 
a matter of large-scale jobbing than of mass-produc- 
tion, and here is another reason why flexible and 
adaptable methods of manufacture are essential. It 
has, too, an important influence on the material 
utilisation figures achieved. Here the planning 
engineer is often faced with a difficult choice. On 
the one hand he is conscious of the need to improve 
the material utilisation, in order to reduce the amount 
of metal in the pipeline, but often such reductions 
can only be obtained at the cost of reduced flexibility 
of method, and reduced availability of supplies. 

In this connection a speech by Mr. Gordon 
McGregor, President of Trans-Canada Airlines, at 
the recent dinner of the Society of British Aircraft 
Constructors, is worth quoting. Dealing with the 
success of the British aircraft industry in overseas 
markets for civil aircraft he said : - 

“Manpower is such an expensive commodity in 
the United States that it is becoming increasingly 
necessary to go to any lengths to conserve it..... 
This condition is driving the American manufacturer 
into fantastically large investments in tooling. Where 
vast production quantities are involved, no harm is 
done . . . (but) these advantages unhappily vanish 
where the production of large civil aircraft is in- 
volved. The total number of any one type is unlikely 





6043 


Fig. 15 Bristol radial engine master and articulated rods. 
(Courtesy of Bristol Aeroplane Co. Ltd.) 
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Fig. 16 Rolls-Royce Derwent compressor rotor 


to exceed 200 or 300; yet, having been driven into a 
massive investment in tooling, the manufacturer finds 
it economically difficult to abandon a design in favour 
of one more advanced . . . On the other hand, the 
lower cost of manpower in this country makes possible 
its greater use, with a consequently smaller invest- 
ment in the tooling specific to any one aircraft 
type. A manufacturer in Great Britain could under- 
take the production of a comparatively small numbe1 
of any one type, without risking the financial loss of 
a large amount of scrapped tooling.” 

It is well to bear these remarks in mind when 
one is approached by an American salesman trying to 
recover the costs of developing his wonder-machine 
by selling some abroad! 


Choice of Method 

Since the highest possible performance must be 
obtained from every component of the aircraft 
engine, the form which is best suited to the conditions 
of duty, e.g. forging, casting. or fabrication, must be 
employed in each case 

No manufacturing process which offers an 
advantage in any way can be ignored, and in con- 
sequence we find that most available processes are 
employed to a greater or lesser degree. In some 
cases the methods used may appear to be expensive 
by other standards, but they are only adopted when 
it has been confirmed that they do in fact produce 
the best component at the lowest cost. 

We find then in the aircraft engine, forgings and 
drop stampings in high tensile and in _ high 
temperature alloy steels, machined all over: precision 
die-forged blades in a wide variety of materials. 
machined only on the roots; sand castings, die 
castings, centri-castings, centri-spinnings, _ shell 
mouldings, and precision castings in light alloy, iron. 
steel and high temperature alloys; hot extrusion, 
impact extrusions, pressings, spinnings and fabrica- 
tions in light alloy, alloy steel, stainless steel and high 
temperature alloys; brazings by torch, salt-bath, in- 
duction and furnace in a variety of alloys; weldments 
by arc, shielded inert gas metallic arc, torch, spot. 
stitch. seam and flash butt. 

Such a great diversity is only possible in a fairly 
large organisation employed on a high quality 
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product where performance is the primary concern. 
The task of the production engineer is to ensure that 
each process is employed efficiently, in the right 
application, and on the appropriate scale. An 
advantage of the wide variety of choice is that the 
thorough understanding of the scope of each one 
which it is essential to have makes it possible to view 
them dispassionately, and to select the best without 
favouritism. Moreover, the apparent lavishness of 
choice provides its own incentive to plan and produce 
efficiently. as otherwise it would become an intolerable 
on-cost. 

In fact, the wide variety does not so much entail 
expensive equipment as a broad knowledge of skills 
and techniques. In all cases each process is carefully 
scrutinised from the point of view of its applicability 
to the job, and especially to the scale of production 
and flexibility and speed of introduction permitted 
by the method. These last points are of the greatest 
importance in the aero-engine field, where often in 
the last War the speed with which a modification 
could be introduced played a vital part in a particular 
tactical or strategic phase. 

The claims put forward for any new process are 
viewed most critically, and in many cases the chief 
value of a new process has been to provide a spur to 
a fresh analysis of the shortcomings of the existing 
method, which it has been found possible to improve 
beyond the standard of the new one, thus avoiding 
the delays and expense which would have been in- 
curred by re-equipping and learning. It is especially 
important to ensure that any new method shall not 
restrict the scope for rapid expansion of production 
in an emergency. 

Perhaps because the aircraft engine manufacturer 
has had to become a master of all trades, he is well 
qualified to comment on the questions which are so 





Fig. 17 Rolls-Royce Dart 
turbine blade 











much occupying management and _ production 
engineers today. Spurred on by the needs of the 
engine, he has in several vital instances been com- 
pelled to adopt processes which have normally been 
operated by specialist trades, and to develop them, in 
an extremely short space of time, to a pitch which 
the expert has stated was impossible. This has been 
achieved by a refusal to accept statements without 
proof, by a straightforward approach to the problem. 

In fairness to some members of the specialist 
trades, it must be said that in the first instance the 
new developments, as of precision forging and pre- 
cision casting, could only be justified when applied 
to expensive materials, but even then it has required 
the uninhibited approach of the enthusiastic 
amateur to achieve success. This will be best 
illustrated by taking a few examples. and in order to 
put the matter into correct perspective it is 
appropriate to mention here that over 30°/. of the 
finished engine is made from forgings, 5°/, from bar. 
over 40°/, from castings, and 10°/ from sheet and 
tube. The overall utilisation figures average 22°/, for 
forgings. 44°/ for castings, and 50°/, for sheet metal 
parts. 


Forging 


The need for absolute reliability in the highly 
stressed moving parts of the aircraft engine has 
meant that crankshafts, connecting rods, pistons. 
valves, and gears have for many years been 
machined from forgings whatever the type and make 
of engine. The chief influence of the aircraft engine 
industry here has been due to its insistence upon 
absolute cleanliness of the metal, accurately con- 
trolled forging to give the most appropriate grain 
flow, and withal the development of materials of 
ever-increasing strength, which has intensified con- 
siderably the task. For instance, ultimate strengths 
of 65/75 tons/sq. in. for nitriding crankshaft steels. 
100 tons/sq. in. for case-hardening steels for radial 
engine connecting rods, and 85 tons/sq. in. for case- 
hardening gear steels, were normal for the engines 
of the last War. Machining and finishing all over 
were of course essential, as much to provide the 
highest possible resistance to fatigue as to reduce 
weight to a minimum. For example. the radial 
engine master rod shown in Fig. 15 weighs 9} lb. and 
has been machined from a forging in 100-ton case- 
hardening steel weighing 42 lb., a material utilisation 
of 22°/. This figure needs to be regarded in light of 
the fact that the rod is transmitting over 
1.000 B.H.P. 

The gas turbine engine has forged shafts and 
turbine and compressor discs which follow orthodox 
lines. Fig. 16 shows the light alloy forging and the 
finished compressor rotor of the Derwent engine. The 
material utilisation is 48°/,. In the axial engine the 
turbine and compressor blades present a special set 
of problems, due to their shape and the materials 
from which they are made. The difficulties of pro- 
ducing accurately thin aerofoil sections. having 
varying degrees of camber and twist according to the 
still limited but growing experience of design and 


performance, in light alloys, stainless steels and high 
temperature alloys, have naturally led to a number 
of different solutions, both in this country and in the 
United States. 

With blade shapes and methods still in a somewhat 
fluid state, it is perhaps a little too early to be 
definite about the ideal solution, and since there is in 
addition a wide variety of design practice in the 
form of root fixing, it is possible that more than one 
method may persist. In the author’s personal opinion, 
however, there is little doubt that precision forging 
of the aerofoil will always play a big part. 

This is one of the cases where the engine manu- 
facturer has had to master a trade and point the way. 
This is exemplified by the turbine blade of the Dart 
engine (Fig. 17), which is forged to size on the aero- 
foil and on the platforms, so that these areas require 
no machining other than the radiusing of the leading 
and trailing edges after the flash has been clipped 
off. Those who are familiar with the difficulties: of 
machining modern turbine blade materials will 
appreciate how much time and trouble have been 
avoided. It has been necessary to develop speedy 
methods of producing forging dies, with the result 
that the die cost per blade is certainly competitive 
with the cost of the cutters consumed in_ the 
alternative machining process. 

Precision forging of less difficult shapes and in less 
difficult materials and to somewhat wider tolerances 
is. of course, well established and good figures of 
material utilisation are obtained in a large variety of 
products of fairly small size, such as automobile 
engine valves, steering mechanism details, and so on. 

Losses occur between bar and forging due to the 
flash, scale, tonghold, test piece in the case of aircraft 
engine parts, and parting or shearing. These may 
amount to 30°/, to 40°/, according to shape. 

Another interesting example of progress in the 
wrought materials field is shown in the adoption of 
the Ugine Sejournet process for the extrusion of 
sections in stainless and alloy steels. The gas turbine 
engine, being essentially cylindrical, employs a fair 
number of circular flanges, which are welded on to 
casings. These flanges have been turned from 
cylindrical forged or cast rings, with a material 
utilisation. of fairly expensive metal, of about 
22°/. By making rings of extruded section, coiled 
and flash-butt welded. the overall utilisation has 
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: Fig. 18 Manufacture of rings for flanges. 
(Courtesy of Chesterfield Tube Co. Ltd.) 
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Fig. 19 Rolls-Royce RM.60 exhaust unit 
(Courtesy of Firth-Vickers, Ltd.) 





been increased to about 36°/, and there has been 
a reduction in overall cost (see Fig. 18). 

The extrusion process too holds out considerable 
promise of greatly improved yields from ingot to 
usable form, a development of particular value in the 
case of the expensive strategic materials. 

Mention must be made, too. of rolled and drawn 
shapes, where the utilisation can be high. Aerofoil 
sections can be rolled in lengths of stainless steel. 
with a loss of only 4°/, from bar to blade section. 
Complex shapes can be cold-rolled to a high degree 
of accuracy. with a loss of from 3°/, to 7°/.7. The 
only additional loss in applying these forms to com- 
pressor blades, gun trigger mechanisms. and the like. 
is that incurred during parting-off. 


Casting 


Intrinsically, the casting method ought to give 
us by far the cheapest metallic shapes, since moulding 
enables almost any form to be produced, and the 
scrap material, from runners and risers, takes the 
shortest possible cut straight back into the furnace. 
That castings are not in general use for highly 
stressed moving parts is due, in the main, to a wide- 
spread distrust which can usually be traced back to 
some unfortunate experience, such as that never-to- 
be-forgotten occasion when as a child the author 
dropped his new toy revolver, and the casting 
shattered. Still referring to the aircraft engine, in 
the larger sizes of static parts, castings cannot always 
be produced to the dimensional accuracy and thinness 
which is dictated by the insistence upon lightness. 
They find their widest application, therefore, in light 
alloy static casings, where the effect of dimensional 
errors is not so great; in iron castings which can be 
machined all over; and to precision castings in high 
temperature alloys for smaller static parts such as 
nozzle guide vanes. 

The economic advantages of being able to use 
as-cast parts for other components than these are so 
ereat, that it is not surprising to see in the foundry 
industry today greater activity than for a long time 
past. We have seen during recent vears the develop- 
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ment of lost wax (e.g. Austenal and Trucast) and 
frozen mercury investment casting, shell moulding. 
the Shaw process, plaster moulding, permanent mould 
casting of ferrous alloys. and so on. In the main. 
however, these have been mould-making rather than 
founding methods and. while they have undoubtedly 
led to improvements in accuracy and cost, improve- 
ments in the quality of the castings have in most 
cases been incidental. Fortunately. the need for 
fundamental work on the metallurgical and founding 
sides is being appreciated more and more widely, and 
it is pleasing to note that considerable improvements 
have already been obtained, whilst others are pending. 
both as regards the accuracy of bigger castings, and 
the physical properties and reliability of smaller ones. 

The argument usually adduced against castings is 
that they are unreliable because of the difficulty of 
ensuring freedom from undesirable _ inclusions, 
porosity due to shrinkage and gas, coarse structure. 
hard and brittle spots. shrinkage cracks, and so on. 
One of the main functions of forging is, in fact, to 
minimise the effect of such defects in the as-cast 
ingot. 

By systematic attack upon the basic causes of these 
defects. considerable advances are being made. The 
Qualcast Permanent Mould process, for example. is 
producing castings completely free from porosity, with 
fine grain and with a mirror finish if required. Cast 
crankshafts for motor car engines and compressors. 
which were first mooted in 19128, have been 
commonplace for the past fifteen years or so as sand 
castings by the same company, by Jessops. and others. 
The Ford Motor Company has cast its crankshafts 
for years. more recently by the shell process. and 
camshafts and valves as well. 





Fig. 20 Lost wax bronze 
casting, .100” thick, circa 
400 B.C. 














Porosity and control of grain size are being tackled 
in a variety of ways, as instanced by the cast milling 
cutters of B.S.A.. whose cast steel forging dies are 
also coming into general use. Vacuum casting. 
controlled rate of freezing, as by the Parlanti and 
other methods, and the development of high duty 
heat resisting alloys specially adapted for casting are 
all playing their part. In the United States. cast 
turbine blades are being used in some aircraft engines. 

Where operating temperatures preclude the use 
of light alloys, iron and nickel-chrome steel castings 
are used, and are machined all over to obtain con- 
sistent thicknesses. Where it is not possible, by reason 
of the shape, to machine all over, recourse may be 
had to a composite construction, as shown applied 
to the exhaust casing of the Rolls-Royce RM.60 
engine (Fig. 19). Here two centri-castings are used 
machined to section on one side only, before having 
the radial members welded in. It is encouraging that 
in one foundry at least. making static castings. 
tolerances of +.005” on as-cast diameters of 30” or 
more, are within sight of achievement. Further 
development is urgently needed to enable castings to 
be produced to the desired thickness, without 
machining. It is a sobering thought that this will 
only bring us to the stage reached by the ancient 
Greeks. who were able to cast. by the lost-wax 
process, bronze statues such as the six-foot high one 
shown in Fig. 20. weighing only 100 Ib., and 
averaging less than .100” in thickness9. Earlier 
Egyptian castings were even thinner. 

In castings such as those just postulated. there is 
little doubt that the new spheroidal graphite cast iron 





Fig. 21 Structural stainless steel castings. By kind per- 
mission of the Director of Naval Construction, AdmiraJty. 


(Courtesy of Firth-Vickers, Ltd.) 


will play a big part. With up to double the strength 
of ordinary cast iron, and much greater ductility 
and greater stiffness, it will help a great deal to keep 
material weight down. 

There has during the past few years been a 
tendency to replace cast structures by weldments. 
Cases have been made out showing appreciable 
savings in weight. and reduced cost due to no pattern 
being required. These are perfectly true when 
comparing steel with cast iron, and when considering 
one-offs, but Fig. 21 shows that cast steel structural 





Fig. 22 Rolls-Royce Dart nozzle guide vanes 
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Fig. 23 Alternative casting methods 


members are staging a come-back, in this case in a 
marine application. Where even quite small 
quantities are required, the cost of the pattern is very 
soon paid for by the saving in time in cutting out the 
steel plate and jigging and welding it up and in- 
specting the welds. 

Where shapes are difficult to machine, as in the 
nozzle guide vanes shown in Fig. 22, the most 
expensive casting method, lost wax investment 
casting, can be justified. These components are cast 
to size on the aerofoil and the platform. The small 
size of the cored holes should be noticed and. in 
passing. it may be mentioned that these are not by 
any means the longest cores of their size which are 
being produced. 

Bidding fair to produce castings of comparable 
accuracy is the shell process. As this requires a 
metal pattern, its use cannot always be justified, and 
there is a limitation imposed too by the complexity 
of the casting. Where profiles can be left as-cast 
which previously had to be milled. however. great 
savings both in metal and machining time are possible. 
Fig. 23 shows cross-sections of a casting produced 
originally in sand and weighing 107 Ib. as cast, 114 Ib. 
finish machined. The first economy was to have the 
rough machining done by the foundry. since this 
put a higher value on the scrap than when it was 
returned from the customer. The final version, by 
shell moulding, weighs 38 lb., saves nearly £14 worth 
of material, and much machining. 

A modern casting development which should help 
to reduce the cost of bar, forgings. and sheet is the 
continuous casting of billets. By avoiding piping and 
the other defects of ingots, an economy of about 30°/ 
is claimed, plus the elimination of ingot moulds. 


Fabrication 

Fabricated sheet metal parts occupy an important 
place in the aircraft gas turbine engine, for flame 
tubes. discharge nozzles. air casings. exhaust units. 
and jet pipes. The flame tube of the Derwent engine 
is shown in Fig, 24. Material utilisations as high as 
56°/, are obtained with these components and they 
play a big pact in the low specific weight of the gas 
turbine engine. 

These components. and the flame tubes in 
particular, are interesting as representing an incursion 
into new fields of accuracy in sheet metal parts of 
their size. The flame tube is made from light gauge 
nimonic sheet. and since the efficiency of combustion 
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and the life of the flame tube itself depend upon the 
accurate guiding and metering of a stream of air 
flowing through it at about 20 tons per hour, along 
carefully predetermined paths, it must be made 
extremely accurately. Since it is required in not very 
large quantities as compared with what is usual in 
the precision sheet metal field, and since the material 
is extremely difficult to form, requiring several anneals 
and draws in easy stages for many of the components, 
it has presented new problems of tooling and manu- 
facture. Fig. 25 shows some of the stages of pressing 
some of the component parts of the Derwent flame 
tube. 

The pressings must be free from internal stress, the 
welds must be of the first quality, and all free edges, 
as at joints and round the holes. must be carefully 
radiused and polished. The composite construction, 
too, entails great accuracy of trimming and locating 
to ensure that joints fit properly and that the overall 
tolerances on the assembly shall be met. Wherever 
possible, in order to improve material utilisation and 
to reduce the number of tools required, cylindrical 
components are made by wrapping sheet, welding 
and sizing. 

The subdivision of the costs of material and the 
different} manufacturing operations is rather 
revealing. as shown in Fig. 26. 

The small part played by pressing and forming, and 
the relative importance of machining, locating. 
welding and finishing. are particularly noteworthy. 
This analysis is useful as indicating the directions in 
which efforts should be directed to reduce costs. One 
thing is immediately apparent—the cost of multiplicity 
of constituent components as affecting machining. 
locating and welding. This is in fact the biggest 
drawback of fabricated construction. and due account 
needs also to be taken of the cost of tooling. which 
will be roughly proportional to the number of con- 
stituent components. 

As normally practised, the multiple sets of tools 
required for pressing nimonic components can be- 
come an expensive item. In this case expense means 
not only increased cost per component, but also 
greatly reduced flexibility and long delays in starting 
production or in introducing modifications. A con- 
siderable effort is being made therefore to reduce the 
number of tools required. by work along a number of 
lines. One process, known as Dyzacking, is able, by 
using a proportion of skill along with the necessary 
tools, to start production of components such as that 
in Fig. 27 for a small fraction of the tool cost. and 
several weeks ahead of the normal method. It is 
still uncertain to what extent this method will be 





Fig. 24 Rolls-Royce Derwent flame tube 
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Fig. 25 Derwent flame tube—component stages 


able to compete with the fully tooled method for 
really large quantities, but for orders of the 
appropriate size, and for a quick getaway, it repre- 
sents a considerable step in the right direction. 

Several other methods are being developed, aiming 
at similar flexibility of output, and more universal 
equipment, so that tooling costs will fall, and speed 
of introduction rise. 





TYPICAL FLAME TUBE 
Breakdown of Constituent Costs 


% of 
Total Cost 
1. Raw material... vies ‘a 45.5 
2. Pressing, forming and shaping sie 6.7 
3. De-burring, radiusing and flash 
removal vil cn es 14.2 
4. Preparation for welding, i.e. cleaning, 
jigging and tacking bas 9.0 
5. Welding and brazing ee mms 8.3 
6. Machining oe eet ze 12.0 
7. Miscellaneous handwork, etc. es 4. 


| 


Totat Cost: 100.0 





Fig. 26 Breakdown of Flame Tube Manufacture. 





Where a complex casting is replaced by a composite 
fabrication there will be in general an increase in 
cost, owing to the amount of tooling, accurate 
trimming, machining and handwork to control and 
correct welding distortion. In special cases, however, 
fabrication may be cheaper than a cast construction, 
and the following example well illustrates the danger 
of making too sweeping generalisations. Fig. 28 
shows the original oil cooler of the Griffon power 
plant for the Shackleton aircraft. This had an outer 
and inner casing of cast magnesium. These had to be 
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Fig. 27 Section of component formed by Dyzacking. 
(Courtesy of Mark Tyzack, Ltd.) 
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Fig. 28 Oil cooler with cast casing for Rolls-Royce Griffon 
power plant 





Fig. 29. Oil cooler with fabricated casings for Rolls-Royce 
Griffon power plant 
(Courtesy of J. W. Lawrence, Ltd.) 





Fig. 30 Marston Excelsior light alloy radiator for Rolls- 
Royce Merlin power plant j 
(Courtesy of Marston Excelsior, Ltd.) 
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machined to close limits, and difficulty was experi- 
enced in obtaining castings sound enough to with- 
stand the test pressure of 100 Ib. p.s.i. at 150°C, and 
in sealing the flow baffles against the inner casing. By 
reverting to orthodox sheet metal construction, using 
rolled and swaged brass sheet (Fig. 29), the weight 
has been reduced from 65 |b. to 46 lb. and the cost 
has been reduced by 9°/. 

Another rather striking example of sheet metal 
construction, in which the material utilisation is 90°/,, 
is the coolant radiator (Fig. 30) of the Merlin power 
plant used in North Star and Argonaut aircraft. This 
radiator, made entirely of light alloy, is dip-brazed by 
the Marston Excelsior process. It weighs 714 lb. as 
compared with 118} lb.—an excellent example of 
aptness for purpose, and it is up to 18° cheaper. 

This is perhaps the place to mention the latest 
competitor of sheet metal —the plastic laminate. 
Reinforced with glass or other substance, plastics are 
providing a serious threat to steel for motor car 
bodies, and weight savings of up to 45°/% in body 
panels and hard tops are being obtained. With some 
of the latest reinforcing materials (not glass), costs 
15°4 lower than those of orthodox steel parts are 
claimed. 

This same Company again has achieved important 
weight and cost savings with its Marston Flexelite fuel 
tanks for aircraft. Made from nylon material of hand- 
kerchief thickness, impregnated with hycar, these 
tanks are crashproof, and after allowing for the 
additional structure to contain them, they weigh up 
to 33°/, less and cost up to 22°/ less than metal tanks. 


Manufacturing Efficiency 

It goes without saying that efficient shop manage- 
ment and planning play a big part in the ultimate 
cost of an article, but it is perhaps not generally 
realised how great in fact can be this influence, and 
how relatively easy it should be to effect really big 
improvements. to the benefit of all of us. 

Fig. 31 shows, on a comparative basis, the costs of a 
number of components, produced by similar methods 
and at comparable rates, by different firms. This 
information has been obtained from a number of 
sources in a variety of industries, and amongst the 
components are machined parts, forgings, precision 
forgings and castings, pressings and fabrications. 

Great care has been taken to ensure the accuracy 
and comparativeness of the figures. They take no 
account of capital expenditure on plant and equip- 
ment, nor of the cost of tooling for the particular 
components, so that they are in fact a good measure 
of the production efficiency of the firms concerned. 
Care has been taken to ensure that the figures are 
those which apply after initial teething troubles have 
been overcome. and that they hold for comparable 
quantities. 

Through the co-operation of some of those con- 
cerned, it has been possible to discover a few of the 
factors responsible. In nearly every case there has 
been an acceptance of the existing state of affairs as 
unavoidable, while just plain bad costing has been 
the next common factor. A great value of the 
investigations has been the discovery of differing 
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detail practices which have had a considerable in- 
fluence upon overall material costs and labour times. 

Amongst these differences were found in one case 
a material utilisation of 41°4, as compared with 55°/ 
in the best case, and accounting for £4 in the cost 
of a £20 component; in another, a rejection rate 
double that of the best case, due to the unexpected 
effect of an “economy” measure; in another, an 
excessive amount of corrective work which was 
eliminated by a simple change of method; in yet 
another, excessive scrap due to inefficient inspection. 
Differences in incentive methods, and in such 
elementals as effective shop loading, have had a big 
influence upon manufacturing times, so much so that 
differences of 100°/, have been seen as applying to 
identical components made by identical methods. It 
is perhaps not without significance that the best 
results have in some cases been obtained where there 
has been least expenditure on tooling. 

One overriding difference which is apparent 
between the better and the more costly concerns is in 
the outlook of the personnel involved. Those pro- 
ducing the best results have in common a simple, 
direct and confident approach to the job. This has 
led to a questioning of the methods and results 
achieved at each stage, and a refusal to accept the 
obvious until it has been checked and confirmed. By 
this means it has been found relatively easy to avoid 
or eliminate inefficiencies which have had a big 
bearing on the cost of the component. 


Reclamation of Scrap 


With three-quarters or more of the original ingot 
metal being discarded as croppings or mill loss or 
machinings or spoilt work, there is a fruitful field for 
recovery. This scrap metal, plus that which is 
collected as salvage, now bulks largely in our overall 
metals economy. For instance, up to 30°/, of our tin, 
35°/, of our copper, and 40°/, of our lead comes from 
scrap.10 An appreciable portion of this reconverted 
scrap comes from salvage, which is becoming in- 
creasingly important. Many thousands of tons of 
aluminium in the form of milk bottle tops, chocolate 
wrappings, and so on, become waste every year. 
Collections are made from municipal authorities, and 
up to 4 tons of ferrous scrap per 1,000 of population 
is gathered in. In addition, about half a million tons 
of ferrous scrap are imported every year.!1 

In the case of alloys, their cost ensures a more 
careful and rapid return of waste. That occurring in 
the cogging or rolling mill and the foundry, for 
example, finds its way back to the furnace pretty 
quickly. Careful segregation eases the problem of 
remelting into the desired alloys but nevertheless a 
good deal of work has had to be carried out, and 
much care is necessary, to ensure consistency and 
accuracy of the alloys produced. This is even more 
difficult with machinings, where cutting oils, dirt. 
and foreign matter may have been introduced. 

It is especially noteworthy, then, to see that it has 
been established recently that machining scrap of high 
alloy heat resisting steels can be reclaimed most 
economically and even the highly critical nimonic 
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alloys can now be reproduced safely from their 
machining scrap. This is indeed an achievement, since 
the slightest trace of adulterant such as lead can 
completely ruin a melt. Even if this reclamation 
were uneconomical financially, it could in time of 
emergency become absolutely vital. 

Mention has been made of the difficulties with 
titanium. The lack of a recovery method is one of the 
big factors in the high cost of this metal, and it 
goes without saying that a good deal of effort is being 
concentrated upon this problem. 

Most people will remember the collection of 
aluminium pots and pans which went on during the 
Battle of Britain. Although the sacrifices of the 
housewife did not find their way directly into highly- 
stressed components, the increased availability of 
scrap metal undoubtedly helped the overall situation. 
And now it is interesting to see that she is getting her 
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Fig. 32 Scrap airscrews for remelting 


(Courtesy of John Dalz, Ltd.) 


own back. Fig. 32 shows heaps of scrap light alloy 
propellers which are converted, along with the 
aluminium components of the rest of the aircraft, into 
the pots and pans of Fig. 33. 

Scrap recovery of this kind has been going on for a 
long time. One of the big advantages of the discovery 
of the casting process, in the Bronze Age, was that 
tools and weapons which had broken or worn could 
be recast as good as new, whereas the earlier hand- 
forgings could not be reclaimed. Fig. 34 shows a 
founder’s hoard of scrap which is about 3,500 years 
old.12 A more recent example, Fig. 35, shows a 
foundry in the year 1590 A.D., where cannon are 
being produced mainly from headers and_ burst 
cannon. It will be seen that the metallurgist is busy 
trying to evolve a better alloy to overcome these 
failures, while a cheap source of power is being used 
for the blowing engine. 

Scrap material due to spoilt work can, of course, 
be recovered along with manufacturing waste. 
It is, however, more important to the production 
engineer because it includes an additional labour 
content. The way in which this problem is attacked 
depends, as do so many other things which have been 
under review, upon a complex set of circumstances, 
and it is conceivable that where the reduction of 
spoilt work requires expensive new methods, it might 
be cheaper to live with the existing scrap. In all 
cases, however, it is important that the labour content 
should be kept as low as possible. This means that 
spoilt material should be detected as early as possible 
in the manufacturing cycle, and here inspection can 
play a big part, by eliminating unsound bar before it 
is cut into slugs for forging, or unsound castings 
before they are passed to the machine shop, or un- 
sound sheet before it is blanked for pressings. The 
part played by inspection in keeping down the pro- 
portion of work spoilt in subsequent manufacture 
needs no comment. 


Repair and Maintenance 


The last War probably brought home to most of us 


how big a part can be played by repair in increasing * 


the utilisation of materials by extending life. “‘ Make 
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Fig. 33 “ Daleware”’ produced from scrap airscrews 


(Courtesy of John Dale, Ltd.) 


do and mend” became a catchword, and the in- 
genuity of salvage methods, and their effectiveness, 
surprised us all. Yet even now we have not fully 
realised the value of preventive maintenance and 
overhaul and applied them on a sufficiently wide 
scale. 

Because of their inherently high duty, aircraft 
engines are usually given short overhaul lives when 
they are first introduced into service. At the expiry 
of the specified time, which during the War was 300 
to 400 hours for piston engines, the engines are with- 
drawn for a complete overhaul, which restores them 
to their full original effectiveness and reliability, for 
a fraction of their prime cost. It is the constant aim 
to increase the overhaul life and to reduce the cost 
of parts needing replacement, and it has already been 
stated that the civil Merlin 724 engine is operating 
at an overhaul life of 1,250 hours. In the case of the 





Fig. 34 Bronze founder’s hoard of scrap metal, circa 1600 B.C. 
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Fig. 35 Cannon Foundry, circa 1590 A.D. 


Avon Mark I engine the results have been most 
gratifying for such an early stage of development, 
and Fig. 36 shows the small number of parts needing 
replacement after 800 hours of service. During the 
War, despite the heavy losses in combat, the overall 
value of the original effort put into building Merlin 
engines, as measured by the total engine flying hours, 
was doubled by repair. An extremely important 
aspect of repair, especially when it is effected by 
replacement of worn parts, which are returned to 
main base for salvage, is that large sources of lower 
grade labour can be tapped in times of emergency. 

In civil aviation, planned maintenance is carried 
out on scientific lines. Although the aircraft engine 
may seem to have a relatively short life between 
overhauls, the time it is out of commission, and the 
cost of overhaul, are small. Taking everything into 
account, the cost per horsepower hour of the aircraft 
engine compares favourably with that of any other 
engine in its power class. Rolls-Royce are now over- 
hauling their civil engines on a guaranteed cost per 
flying hour basis, which means that the operator 
knows just how much his power is costing him for as 
long as he likes to keep the engines in service. This 
provides an incentive to build good. and it is 
suggested that a similar scheme of planned main- 
tenance could with advantage be applied to other 
products such as machine tools. 

Planned maintenance is usually based upon repair 
by replacement. The worn or defective parts can 
often be made good for another tour of duty by 
reclamation. Low duty worn parts of stationary 
engines may be built up by metal spraying. Cracked 
or collapsed flame tubes may be repaired by welding 
in complete new sections, as can motor car doors 
which have rusted through. Wherever possible, the 
detail design should permit the easy replacement of 
components which have a shorter than average life. 
thus enabling full value to be obtained from the 
remainder. 

Other factors may enter the picture. Thus the 
period between flushing out of radiators in Argonaut 
power plants has been extended to 2,500 hours, 


largely due to the use of a sprinkling of sodium 
mercapto-benzothiazole in the ethylene glycol coolant, 
to prevent corrosion and silting. In this same field 
of heat exchangers startling progress was made during 
the War, notably by J. W. Lawrence Ltd., of 
Leicester, who developed a method of completely 
breaking down soft-soldered copper secondary surface 
radiators and rebuilding them as good if not better 
than new. 

Similarly, automobile radiators, huge numbers of 
which are scrapped annually, particularly in the 
United States, can be fully restored for about 30°/ 
of the original cost. 


Sales and Service 


By no means least in the integrated influences upon 
effective utilisation are the parts played by the Sales 
and Service Departments. It is probably because we 
are all subjected to so much salesmanship that we 
are inclined to overlook these. Yet in the final 
analysis both play as vital a part as any in ensuring 
that the work of designers, production engineers, and 
all the rest can be put to effective use. 

The Sales Department bears the responsibility for 
studying markets and the needs of the customer and 
providing management and design with information 
to enable the right policy to be laid down. In all 
cases this involves forecasting the future, but 
where the product requires a long period for its 
design, development, tooling and manufacture, the 
difficulty of ensuring that a company shall be pro- 
ducing the right product at the right time is cor- 
respondingly greater. In the case of the aircraft 
engine, to be guessing correctly five or seven years 
ahead, when such large sums are involved in develop- 
ment, puts a great burden upon the sales engineer, 
management, and designer alike. 

It is equally important to ensure that the customer 
chooses the most suitable product for his purpose, and 
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Fig. 36 Parts requiring replacement after 800 hours’ 
service —Rolls-Royce Avon Mk. I engine 
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in the cases of prime movers and machinery this may 
require a good deal of technical study. 

The Service Department is responsible for ensuring 
that the product is correctly used and maintained. 
The importance of this work is being appreciated 
more and more, as we see by the current rapid 
increases in size of service departments in many 
companies. This enlightened long term policy has a 
direct influence upon effective material utilisation 
by ensuring that maximum life is obtained by the 
avoidance of abuse. 


CONCLUSION 

The inference to be drawn from the foregoing is 
that there is no simple general rule for good product 
engineering and effective utilisation of material. 
Success can only be achieved by making a thorough 
study of all the factors involved in each case, and in 
particular by marshalling to best advantage all the 
talents, skills and techniques which are available in 
the individual organisation. 

Although it has been shown that such studies can 
lead to widely differing conclusions in different 
cases, they have one thing in common. This is the 
great part played by commonsense and by the 
straightforward down-to-earth approach. Striking 
improvements may be made by relatively simple 
changes, and it is important to realise that many of 
our problems are not new, but are of types which 
have faced production engineers since the days of 
pre-history. Indeed, many of our current difficulties 
are of our own making, since the general susceptibility 
to jargon, catch-phrases, and “ headline thinking ” is 
leading to stultification of honest thought, so that 
fundamental issues become hidden under a burden 
of meaningless verbiage and alibis. With our limited 
resources, the tendency to assume that a process or a 
machine must be good if it is new needs to be 
resisted, and in the majority of cases it is contended 
that existing methods can be made at little cost to 
better the performance of the new. 

Similarly it is necessary to see through the haze 
of glamour which now surrounds the science of pro- 
duction to the basic underlying truths. For example. 
in the excellent review by Mr. Graham Hutton of the 


sixty-six reports of the teams which compared 
American and British industrial efficiency,!13 the 
value of a little extra work per man gets only one 
reference in a footnote. But when Lord Hives was 
asked what was the secret of success of Rolls-Royce, 
he replied, “ There is no secret: it’s just plain hard 
work ”.14 And those who have seen the way in 
which firms in Germany and elsewhere on the 
Continent are gaining ground have no doubts on 
this score. 

This can be amplified by the following quotation 
from the life of Richard Trevithick, by Dickinson and 
Titley 15: “He had the true mechanical instinct 
which goes to the core of a problem and sees the 
best way to attack it; he bubbled over with ideas, he 
was a bold and original experimenter, while nothing 
could withstand his tremendous energy. In spite of 
the limited theoretical knowledge of his day, he 
grasped fundamental principles and hence visualised 
the right line of advance. While other men would 
be revolving an idea in their minds, he, with 
apparent recklessness, would be making an experi- 
ment under the severest possible conditions, those of 
every-day work.” 

While it is not given to all of us to possess all of 
these attributes, they are essentially British. By 
directing our thinking more along these simple 
straightforward lines, we shall be able to bring about 
a much earlier realisation of improvements in that 
field which is described by that blessed but much 
abused and often misunderstood word which so far 
the author has refrained from using, Productivity. 
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COMMUNICATIONS 


The following communications on Papers in this issue have been received. 


* THE EFFECTIVE UTILISATION OF 
MATERIAL ” 


From: Sir Walter Puckey, President of the Institution 


Under a title which, while very important, does 
not excite our imagination, Mr. Nixon has written a 
very fine Paper. He has never lost sight of his title, 
but has approached it on such a broad front that his 
Paper contains much fascinating and valuable in- 
formation, of use to every production engineer. 

Mr. Nixon’s company has a great place in the field 
of high performance products and those, like myself, 
who have been fortunate to observe how it holds that 
place, realise that this leadership is maintained by 
those British characteristics which for long held the 
envy of the world—high engineering competence, 
directed and applied with imagination, courage and 
energy. 

It is in this field of high performance engineering 
equipment that Britain made her name, and on 
which she is likely to rely in future. Mr. Nixon. 
rightly, points out that there are few “ mass produc- 
tion” units in Britain (although we do know of a 
few good ones), and our particular flair has become 
evident in designing, developing and producing a 
greater variety of products. This calls, and will con- 
tinue to call, for better developed qualities of ex- 
temporisation, of flexibility of outlook, and more than 
ever before, for an ability to produce this greater 
variety of products with relatively less expenditure 
on imported materials and new plant. 

Mr. Nixon’s approach to the better utilisation of 
materials reminds me of the approach to manufac- 
turing costs. There are some who concentrate on 
direct labour cost and tend to ignore overheads. 
Others say that it is total cost that matters and that 
the ratio of direct to overheads is not significant. 
Like all arguments each has something on its side, 
but on balance it is total cost that matters first, as it 
is total effectiveness of a product rather than the 
ratio of material cost to labour cost. 

Production engineers have had a great challenge 
in recent years. The spate of new materials has 
called for great ingenuity in fabricating and utilising 
them, and Mr. Nixon gives us some impressive 
examples. He shows, too, how much more important 
it is for the production engineer to consider carefully 
today the choice of manufacturing techniques open 
to him, because wrong choice may easily cripple the 
opportunity for design changes, which inevitably are 
more frequent and necessary to maintain Britain’s 
place in the sun. 

So much could be written about this Paper; but 
the best advice is to read it carefully and apply its 


reasoning. I congratulate Mr. Nixon and the Derby 

Section on a valuable Paper. 

From: Mr. R. M. Evans, Chairman of the Institution's 
Materials Handling Sub-Committee 


The subject of this Paper is, I feel, a matter of 
the very greatest importance both to production 
engineers and to the nation as a whole, and is one 
that deserves far more attention than is usually 
accorded to it. 

In stressing the importance of basic design and 
fitness for purpose, Mr. Nixon goes to the root of 
the matter and in postulating the overall efficiency 
of the product he draws attention to the need to look 
at this question of material utilisation on the broadest 
basis. 

Mr. Nixon’s example of the aero-engine is, of 
course, in many ways, an ideal subject, insofar as 
there is a ready measure of efficiency by comparing 
the output of power against the weight and cost of 
the engine; furthermore, the savings to be achieved 
when using such expensive materials as are employed 
in these products are very apparent. Nevertheless, 
although it may be less easy to make such direct 
comparisons in other products, the study of what 
proportion of material is turned into something 
efficiently useful should be amongst the first consider- 
ations of the designer and to this end it is essential 
that there should be the closest co-ordination between 
the designer and the production engineer from the 
earliest stages. There is still far too much tendency 
on the part of designers to shut themselves into 
watertight compartments and for them to resent any 
suggestions from the production engineers; the atti- 
tude of: “It’s my job to design the thing, it’s your 
job to produce my design”, is not the way to an 
efficient product at the lowest cost. 

As a nation we simply cannot afford to ignore the 
appalling losses that occur between the raw material 
and its final use; we are dependent upon the import- 
ation of most of our materials from cutside these 
islands and the greater proportion of these materials 
we can turn into saleable products, the greater our 
prosperity. We must not be content with the attitude 
that the only way to make certain things is by the 
methods that have been in use for generations; we 
should constantly question accepted ideas and con- 
tinually search for better methods and improved 
designs. 

Material Utilisation is a big subject and no one 
production engineer can tackle the whole subject in 
its entirety. It therefore behoves every one of us to 
keep it constantly in mind, As Mr. Nixon shows, it 
cannot be separated from other aspects of research 
and design. 
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As Chairman of the Sub-Committee on Materials 
Utilisation, I would commend Mr. Nixon’s Paper to 
every manufacturer, large or small. 


* PRODUCTIVITY — ARE WE ON THE 
RIGHT ROAD ?” 


From: Mr. P. Grodzinski, (Diamond Research Department, 
Industrial Distributors (Sales) Ltd.) 


I was very impressed by Lord Sempill’s lecture, as 
he viewed quite a number of points which a student 
and lover of this country has evidenced many times. 
His full quotations from American development and 
European recovery may have had some adherents 
who considered them as examples to follow. His real 
point, as I understand it, was, however, to draw our 
attention to these facts, in the sense of not to copy 
but to understand and to study. Of course, this can 
go to the extreme in one’s own mind and lead .to 
Madame Staél’s saying: “Tout comprendre c’est 
tout pardonner”’. I personally believe that in this 
country the study of foreign countries, their develop- 
ments and achievements, is usually inadequate. I 
should like only to cite an abstract bulletin well- 
known to all production engineers, which does not 
include any abstracts from journals, other than in the 
English language. This approach was the main in- 
centive of the writer when he contacted English 
publishers as early as 1933 and he has to state that 
this was reciprocated in most cases and developed to 
lasting friendships. Therefore I should like to add 
to Lord Sempill’s suggestion that examples from 
foreign countries can be most appropriately given by 
the expediencies of the technical press. 

A personal reminiscence was struck when Lord 
Sempill dealt with the problem of rail transport and 
vividly described the advantages of fitting continuous 
brakes to goods trains. It is exactly thirty years ago 
that the writer undertook a period of training at the 
German State Railways after having graduated. At 
this time Germany was in the throes of the inflation 
and except probably the post-war period, there was 
no time more difficult for the people, but at this time 
all goods trains were equipped with through-going 
brakes which are still lacking in this country. 

In the Paper and in the discussion it was clearly 
brought out that one of the difficulties is that in- 
dustry is guided by the principles of accountancy as 
developed for banks, insurances and government 
departments. Should not the production engineering 
approach be extended to this field? I believe that 
the German institution of Wirtschaftspruefer, i.e. 
engineers with understanding of economy, is also 
more than twenty-five years old and as a generally 
recognised institution has not vet found a similar 
expression in this country. 





COURSES IN WORK STUDY 
Last year the Anne Shaw Organisation organised 
a programme of short courses on different aspects of 
Work Study, designed especially for those not 
primarily specialists in this field, but whose normal 
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occupation impinges on it and calls for practical 
knowledge of the subject. 

These courses were so successful that they are being 
repeated, and full particulars may be obtained from 
The Anne Shaw Organisation, Beech House, Heald 
Green, Cheadle, Cheshire. 


C.G.L.1. INSIGNIA AWARD IN TECHNOLOGY 


The Insignia Award in Technology was established 
by the Council of the City and Guilds of London 
Institute some twelve months ago, to provide a high 
qualification for persons in industry whose initial 
training was based primarily upon practical experi- 
ence combined with theoretical study and who. 
having gained appropriate City and Guilds’ certifi- 
cates as craftsmen or technicians, have now advanced 
in their industry by a combination of progressive 
experience and further study. 

A candidate upon whom this Award is conferred 
will receive a Warrant specifying the section of 
industry and the branch of technology in which his 
knowledge and skill are recognised, and will be 
authorised to use the insignia letters. “C.G.I.A.” 

A copy of the Regulations governing the Award. 
together with notes for the guidance of candidates. 
may be obtained on application to the Director. 
Department of Technology (I.A.), City and Guilds 
of London Institute. 31 Brechin Place. London. 
S.W.7. 








THE VISCOUNT NUFFIELD PAPER — 
REPORT AND DISCUSSION 


‘Concluded from page 158) 


of coal per man per day extra in the coal industry 
would put the country on its feet as far as the coal 
industry was concerned and would provide a useful 
amount—millions of tons—for export. One extra 
shovelful a day from the man at the face! Someone 
had to tell that chap in words that he understood 
simple words—just what it meant to himself and to 
his family and to all the rest of the people. That 
was what Lord Sempill had done—he had given a 
simple Paper in simple words on what could be 
achieved. 

It was the attitude of mind of the people who ran 
the works that needed to be got at. Let them take 
Lord Sempill’s words to the men who ran the 
factories, because it was quite true that the output 
of this country could be pushed up at least 25 or 
30 per cent. 

They knew Lord Sempill as an intelligent, kindly, 
lovable man and those who were his friends knew 
him for a loyal friend. Therefore they were all glad 
to honour him by coming to hear him and be glad 
he had been honoured by being invited to read the 
Paper. General Appleyard had great pleasure in 
proposing that a hearty vote of thanks be accorded 
to him. 


The vote of thanks was carried by acclamation. 
The proceedings then terminated. 
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MEASUREMENT IN GEAR MANUFACTURE 


by R. D. B. STONE 


Manager, British Gear Grinding & Manufacturing Co. Ltd. 


An abridged version of the Paper presented to the London Section of the Institution on 5th March, 1953. 


EFORE the introduction of gear cutting machines, 

improvements in gear tooth accuracy resulted from 
careful observation of the gears in service. The natural 
tendency for a pair of gears to function more freely 
after a period of running, and the shape to which the 
teeth wore themselves were carefully noted to serve 
as a future guide and much depended upon the 
marking and freedom of roll between a pair of gears. 


Today gear producing machines are built to the 
highest standard of accuracy, and there is a wide 
range of sensitive and searching inspection equipment, 
but it is still true to say that in many applications 
of gearing, the rolling and marking test is still the key 
one. 


Where key teeth are checked by direct measure- 
ment, the elements commonly to be measured are : 


Tooth Thickness. This is controlled so that a pair of 
gears may rotate freely at their designed centres with- 
out coming into hard mesh under normal running 
conditions. Provided that there is sufficient backlash to 
ensure this, a slight further reduction in tooth thick- 
ness is in many cases of no great significance. Timing 
gears and any application of gearing which controls 
phasing are exceptions. In such cases very close 
tooth thickness tolerances are set, and many devices 
have been introduced such as split gears in order to 
eliminate or obtain minimum backlash. 


Involute Form. Upon the accuracy of this depends 
the maintenance of constant angular velocity. Varia- 
tions from a true involute cause accelerations and 
retardations, resulting frequently in noisy gears and 
surface failure such as scuffing or scoring. Slight 
easing of the tips of teeth is permitted in order to 
alleviate harsh engagements and so reduce this type 
of surface failure. 


Eccentricity between a pair of gears will cause a 
variation in backlash during rotation and, if excessive, 
may bring the teeth into hard mesh. Eccentricity in 
heat treated gears arises not only on account of heat 
treatment distortion, but frequently during the bore 
grinding operation, through failure to set up 


accurately to the teeth. Unless a subsequent tooth 
finishing operation such as gear grinding is called .for, 
there is little remedy. 


Spacing Errors are often allied to eccentricity errors 
and can give rise to similar troubles. Eccentricity and 
accumulated pitch errors, if present in a moderate 
degree, can be harmless, but if the pitch errors are 
concentrated over a few teeth, then noise and other 
faults are likely to arise. 


Misalignment of teeth or lead errors in the case of 
helical gears will cause load concentrations, which 
may cause surface failure such as pitting or even 
tooth breakage. 


Poor Surface Finish may also cause load concentra- 
tion, and is certain to be accompanied by noise and 
loss of efficiency. 


Gear Hardness 


In the case of hardened and ground gears, 
particularly highly stressed aero-engine gears, the 
most rigorous and searching tests are applied. Hard- 
ness testing by diamond indentation and magnetic 
crack detection are often not in themselves enough. 
Chemical or electrolytic etching of the tooth surfaces 
may also be carried out to reveal cracks and the 
presence of any local rehardening or tempering that 
may have occurred during tooth grinding. 


Measurement of Tooth Thickness 


One of the commonest methods of expressing gear 
tooth thickness dimensions is to give the chordal 
thickness at the pitch line, and the corresponding 
chordal height or chordal addendum. These dimen- 
sions can be checked directly by means of the widely- 
used tooth vernier caliper gauge, but the jaws of the 
gauge, being knife-edged, are subject to rapid wear. 
There is also the danger of a difference of “ feel” 
between one gear inspector and another and, further- 
more, the gauge locates from the outside diameter of 
the gear, which may not be held to a particularly 
close tolerance. For reasonably accurate readings, it 
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might be necessary to control the outside diameter 
to within unnecessarily close limits or waste time 
inspecting for variation in blank diameter. 


The Constant Chord Method 


Whereas the Chordal thickness at the pitch line 
varies as the number of teeth in a gear, the Constant 
Chord is not affected by change of tooth number, 
remains constant between gears of like pitch having 
an equal amount of correction, and is independent 
of the spiral angle. 

The Constant Chord is the chordal distance 
between the points of contact of a tooth with its 
mating teeth, when that tooth lies symmetrically in 
the tooth space of its mate with respect to the line 
joining the centres of the two gears. That is to say. 
that under those conditions of symmetry, the common 
tangents to the base circles of the two gears will, at 
the points at which they intersect the opposite faces 
of the tooth nearer the crest, subtend the Constant 
Chord. 

The Constant Chord height is the distance of this 
chord from the tooth crest. Although the Constant 
Chord method of expressing tooth thickness is a 
uniform one and for gears of the same pitch influ- 
enced only by the correction factor, the shortcomings 
of the tooth vernier caliper still apply. 


The Base Tangent Method 

A popular way of measuring tooth thickness with- 
out reference to the outside diameter is by the Base 
Tangent method, by which the dimension checked 
is the length of the base tangent contained by the 
opposite faces of two or more teeth. 

The number of teeth over which the measurement 
is taken determines whether the measuring anvils 
contact towards the tips or the roots of the teeth. 
On a given gear the higher the number of teeth over 
which the measurement is made, the nearer the 
contact is to the tips of the teeth and vice versa. 
The calculated dimension over the selected number of 
teeth can be checked with a normal vernier caliper 
or a micrometer, special micrometers with large dia- 
meter thin section anvils being made for this purpose. 
The resultant accuracy will be that normally 
associated with the use of micrometers. 

This same method of measurement can be applied 
to helical as well as spur gears, although in the case 
of helical gears the calculation for the base tangent 
length is more involved. 

A possible limitation to this method of measure- 
ment, peculiar to helical gears only, occurs when the 
gear face width is very narrow. It is usual to make 
an initial check to ensure that the length to be 
spanned is in fact contained within the face width, 
the reason being that the measurement is made 
normal to the gear helix. 

A further method of tooth thickness measurement 
involves checking the dimensions over rollers inserted 
in the teeth at 180°, or approximately 180° in the 
case of gears with an uneven number of teeth. It is 
common practice to use rollers or pins of such a 
diameter that they contact the tooth flanks on or 
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near the pitch line. This method is a very sensitive 
one as, owing to the wedging action of the rollers in 
the tooth spaces (with gears of the normally en- 
countered pressure angles), it will be evident that an 
alteration in tooth thickness will cause displacement 
of the rollers by an amount greater than the tooth 
thickness variation. Involving as it does, the use of a 
micrometer and two rollers which have to be kept in 
position whilst the reading over them is being taken, 
this method despite its greater accuracy is less speedy 
than the base tangent method. 

Tooth thickness can also be measured by meshing 
the gear to be checked with a master gear and noting 
the centre distance at which the pair are in close 
mesh. 


Involute Form 

In order to determine or measure the accuracy 
of the involute form, it is necessary to employ special 
machines of high sensitivity and considerable cost, if 
results to the order of a few ten thousandths parts of 
an inch are required. 

It is possible to measure the tooth thickness at 
various heights on a given tooth and note the devia- 
tions from the calculated thicknesses at those heights; 
but this method suffers from the disadvantages 
associated with the use of the tooth vernier caliper 
gauge. Furthermore, it has to be assumed that the 
tooth is symmetrical and that any error discovered 
is divided equally between opposite flanks. 

Referring to machines specially designed to measure 
the accuracy of involute form, the principle 
commonly employed is the basic one of involute 
generation, namely, the rolling of a straight edge 
without slip round a base cylinder or diameter equal 
to the base circle diameter of the gear to be checked. 
The straight edge normally carries a pivoted stylus, 
one end of which makes contact with the gear tooth, 
the other with a dial indicator. Many machines 
also incorporate an automatic graphical recorder. 

This type of machine requires a base cylinder for 
every gear of different base circle diameter. Great 
precision is required in the manufacture of the base 
cylinders, and therefore if a wide range of gears is 
being dealt with, a considerable number of costly 
tools is required. 

Some involute measuring machines employ a single 
master base cylinder or master involute cam and, 
within the range of the machine, can by means of 
ratio arms, a sine, or similar mechanism be set to 
any required base circle diameter. 


Tip Relief 


Tip relief is permitted as an aid to gear manu- 
facturers, and helps to avoid harsh engagement which 
might otherwise arise owing to the presence of tooth 
spacing or similar errors. In the case of highly 
stressed gears, where appreciable tooth deflection 
occurs under load, tip relief is necessary in order to 
compensate for this deflection. 

In order to appreciate how this relief is applied 
and measured, it is necessary to consider the cycle 
of engagement of a pair of teeth. 
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When a pair of teeth first make contact at the 
lowest active point of the driver and the tip of the 
driven teeth, the load is already being shared by 
another or other pairs of teeth already in mesh. 
Assuming the contact ratio to be less than 2, as 
engagement progresses a point is reached at which 
the whole load is being taken by a single pair of teeth 
and this condition remains until in their turn the 
following pair of teeth make contact and take their 
share of the load. 

The result is a zone of single pair contact, limited 
according to the contact ratio of the gears in 
question, during which the full load is carried by a 
single pair of teeth. 

With highly stressed gears, it is normal for a true 
involute to be aimed at during single pair contact. 
The critical points are the limits of the single pair 
contact zone, i.e. the point at which the load is first 
fully taken by a single pair of teeth, and then the 
point at which the load is first shared by the following 
pair of teeth. Therefore, tip and/or root relief as 
applied to highly stressed gears is measured from the 
limits of the single pair contact zone. 

The way in which the relief is applied may vary 
considerably. One gear of a pair may be true involute 
over the whole of its active profile, whilst the other 
may carry all the necessary tip and root relief. 
Alternatively, both gears may have tip relief only, or 
the same gears may both have a reduced amount of 
tip and root relief. 

However applied, the relief should be measured 
with reference to the limits of the single pair contact 
zone. It is also highly desirable, when measuring 
gears with such reliefs, to employ a machine which 
gives a graphical record, so that the points from 
which the relief is measured may readily be picked 
out. 

Involute form measurement by optical projection 
can also be carried out, particularly with the finer 
pitch gears, but a large scale drawing will be required 
for each different gear checked by this method. 
Furthermore, with a magnification of x 50, the outline 
of the enlargement must have an accuracy of less 
than .01” if errors on the gear of less than .0002” 
are to be discovered. 

Projection can be used to check most tooth ele- 
ments, although where high power magnification is 
involved, only the smaller and finer pitch gears will 
come within the field of the normal projector. 

Master gears can also indicate the presence of 
involute errors, although not normally their magni- 
tude. It is a not uncommon practice to manufacture 
master gears with controlled negative relief or root 
interference, so that when rolled with a component 
a definite indication is given when tip relief is 
present. 


Tooth Spacing 

Tooth spacing is in its measurement closely linked 
with involute error. Probably the commonest and 
simplest method of measuring tooth to tooth pitch 
errors is by means of a hand or bench instrument. 
with a fixed anvil locating on the flank of one tooth 
and a pivoted stylus operating a dial indicator loca- 


ting on the flank of the adjacent tooth. The pitch 
is arbitrarily set and a comparison taken of the 
readings between each pair of adjacent teeth round 
the gear. 

Although this method indicates the presence of 
spacing errors, it does not indicate directly which teeth 
are spaced correctly according to the true pitch of 
the gear, and variations in the involute form round 
the gear will affect the readings obtained. Again, this 
systein does not indicate the accumulative error, but 
by recording a set of readings so obtained, it is 
possible for it to be calculated. Bearing in mind 
that the pitch was arbitrarily chosen, it follows that if 
the algebraic sum of a full set of readings round a 
gear is taken, and then divided by the number of 
teeth in the gear, the result will be the difference 
between the true pitch and that chosen at random. 
By correcting the set of readings by this difference, 
further readings are obtained relative to the true 
pitch of the gear. These can then be plotted 
graphically, and the difference between the crest and 
trough of the graph will give the accumulative error. 

An alternative method of checking pitch errors is 
by means of an optical dividing head or an accurate 
index plate, with its number of slots corresponding 
to the number of teeth in the gear to be checked. 
With this type of apparatus, the gear can be indexed 
by an amount exactly equal to its true pitch. 

Errors of concentricity or the eccentricity of gears 
may also be associated with spacing errors. The 
commonest means of measuring eccentricity is by a 
rolling check with a master gear. Quite frequently a 
master gear is hand rolled with the gear to be checked. 
and the degree of smoothness of roll will give the 
experienced inspector a good indication of the in- 
volute form. Serious tooth spacing errors can also be 
discovered by this means. 

It is more usual, and this applies to eccentricity 
checks, to mount the master gear and the component 
on separate spigots or between centres on an instru- 
ment designed so that, whilst one spigot is fixed 
relative to the instrument, the other is free to slide 
in order to allow a variation in centre distance 
between the master gear and the component, accord- 
ing to inaccuracies that might be present. Close 
mesh is maintained by spring loading, and variations 
in centre distance are recorded by dial indicator 
gauge or a graphical recording device. Instruments 
for rolling tests are normally fitted with a vernier 
scale attachment, so that the fixed and sliding spigot 
can be set at the requisite centre distance. 

As an alternative method of checking eccentricity. 
the gear may be mounted between centres and a 
series of readings taken over a roller placed 
successively in tooth spaces at reasonable intervals 
round the gear. 

Tooth alignment of spur gears can be measured 
quite simply by running a dial indicator gauge along 
a tooth in a path parallel to the gear axis. Again, 
spur and helical gears may be run with master gears 
and the presence of tooth alignment or helix angle 
errors noted from the marking obtained. 
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The use of master gears will not indicate the 
amount of any errors, and it is therefore necessary, in 
the case of helical gears, to use a lead measuring 
machine in order to determine their extent. Most 
lead measuring machines consist basically of a tracing 
point or stylus which moves in a path parallel to the 
axis of the gear under test. coupled to a suitable 
mechanism for imparting the appropriate angular 
motion to the gear in constant and direct relationship 
to the axial travel of the tracing point. In effect, 
the tracing point describes a true helix with respect 
to the arbor on which the gear is mounted and any 
deviations between the true helix and the actual 
helix of the gear under test can be read from a dial 
indicator gauge. 


Surface Finish 


Except in the case of profile ground aero-engine 
gears, it is extremely rare to find the degree of 
surface roughness specified on a drawing. Even 
amongst aero-engine manufacturers there are some 
who specify surface finish to a very close tolerance 
in terms of micro-inches, and others who make no 
reference to it at all. It is safe to say that the 
vast majority of gears produced are subject to visual 
inspection only for surface finish. There are, of 
course, well known machines for checking surface 
finish, by means of a tracing point of extremely small 
tip radius coupled to an electrical recorder for ampli- 
fying and recording the degree of roughness, but such 
instruments are rarely employed. Where finish cut 
gears are involved, visual examination is normally 
sufficient. 

Other tests commonly carried out include hardness 
testing, which is naturally applicable to components 
other than gears and testing for noise. Silence of 
operation is essential, since this is a good criterion of 
general accuracy. However, in some cases gears are 
slow running and inaccuracies which might give rise 
to unpleasant noise at high speed may be acceptable 
at their actual speed. Also, noise set up by other 


components or mechanism may be of such an order 
that extra expense involved in producing perfectly 
silent gears would not be justified. 

Noise testing is normally carried out on a machine 
which simulates as closely as possible actual gear 
running conditions, the resultant noise often being 
amplified by some simple megaphonic device. 

It is well-known that grinding can be abusive to 
the material and because of this inherent danger it is 
sometimes necessary to apply an inspection procedure. 
more searching than the hardness test. Where con- 
sidered necessary the gears may be dipped in a bath 
and chemically or electrolytically etched, when the 
whole of the tooth surfaces are attacked in varying 
degree according to their hardness. When examined 
after removal from the bath, the gears should be of a 
uniform shade, and the presence of light and dark 
zones indicates a variation in hardness. 

When confronted with a gear drawing and the 
finished product, a gear inspector may in many cases 
find that very little information is given with regard 
to the final accuracy of the tooth elements already 
outlined. Certainly, B.S.S.436 sets out the permissible 
tolerances for different classes of gears, but the art 
of inspection lies in an appreciation of the function 
of the gears, together with a sound knowledge of the 
effect of various errors which may be present. A 
gear inspector must also have a clear understanding 
of the way in which errors of certain tooth elements 
are closely linked if he is to be able to differentiate 
between them. He is then in a position to select 
the speediest and most suitable method of measure- 
ment in accordance with the accuracy required and 
the equipment available. No matter how wide the 
range or how sensitive the measuring machines at the 
disposal of an inspector, the results will always 
depend upon the intelligence, experience and adapt- 
ability of the person who uses them. 


(The full text of this Paper is available to members 
on loan from the Hazleton Memorial Library.) 








FUTURE INSTITUTION ACTIVITIES 


In addition to the meetings listed in the Journal Supplement. the attention of members is drawn to the 


following important events :- 


Production Exhibition and Conference, Olympia, London, July 7th/ 14th, 1954. 


* Trends in Production Engineering ”— Conference organised by the Norwich Sub-Section, to be held in 


Norwich, 2nd/3rd April, 1954. 


* Information and the Production Engineer ”—Joint Conference with Aslib Aeronautical and Engineering 
Groups, College of Aeronautics, Cranfield, 2nd/5th April, 1954. 


Full particulars of these Conferences may be obtained on application to the Secretary, 36, Portman Square. 


London, W.1. 
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REPORT OF THE ANNUAL GENERAL MEETING 


Thursday, 28th January, 1954 


fT HE 32nd Annual General Meeting of the 

Institution was held on Thursday, 28th January, 
1954, at 11 a.m., at the Headquarters of the 
Institution, 36, Portman Square, London, W.1. The 
President, Mr. Walter Puckey, Kt., was in the Chair. 

The President explained that the Chairman of 
Council, Mr. Harold Burke, had been unavoidably 
delayed on his journey from Birmingham, but he 
hoped to join the meeting later in the day. 


New Articles of Association 


Mr. G. R. Pryor, in moving the adoption of the 
new Articles of Association as set out on pages 
56/62 of the January, 1954, Journal, said that the 
motion was the culmination of a very long, arduous 
and sometimes fatiguing process. As long ago as 
April, 1950, the Council set up a Special Committee, 
under the chairmanship of Mr. Burke, to study the 
question of the reorganisation of the Institution. The 
Committee’s Report was published in October, 1951. 
and accepted by the Council in April, 1952. 

The Council had then charged the Finance & 
General Purposes Committee with redrafting the 
Articles of Association with two main objects in view. 
The first was to implement the recommendations of 
the Burke Report, and the second was to put them in 
such a form as was thought would facilitate the 
eventual application for a Royal Charter. The re- 
writing of the Articles was finally completed, and 
after a great deal of discussion in the Sections and by 
the Council, the revised Articles were approved and 
accepted by the Council. They had also been 
approved, with some minor alterations, by the Board 
of Trade. 

With regard to regionalisation, that matter had 
specifically been left open in the new Articles, which 
did not specify the boundaries or the names of the 
Regions. Similarly, they did not specify the organisa- 
tion of any Region, and they did not bind anybody to 
any particular process or routine within the Regions. 
All they did was to lay down that in the British Isles 
there would be twelve Regions and the Council could 
then settle the boundaries and the names of the 
Regions as they wished. Alterations could be made at 
any time without changing the Articles and without 
consulting the Board of Trade. When the Regions 
were set up, they could themselves decide just how the 
organisation of a particular Region should work. 
There would be a wide difference between Regions 
which could be very closely integrated, such as those 
in the Midlands, and the Regions which would do no 
more than meet perhaps once a year, but it would be 


for them to decide which of the Section Chairmen 
would be the Regional. Chairmen, and how the 
particular capitation for the Region would be distri- 
buted amongst the Sections. 

Mr. R. E. Leakey, President of the London Section, 
said that his Committee had had some misgivings 
regarding some sections of the Articles, but now felt 
assured that those responsible for the redrafting had 
been well advised. 

Mr. H. Tomlinson seconded the motion, which 
was carried with two members voting against. 

Mr. S. G. Haithwaite. President of the Yorkshire 
Section, assured the meeting that while Yorkshire 
had registered a protest against the new constitution, 
now that it had been adopted their wholehearted 
support could be expected. 


Election of Members to Council 


The Report on the Election of Members to Council 
was received on the motion of Mr. J. Blakiston, 


seconded by Mr. J. E. Hill. 


Annual Report of Council 


The President proposed that the Annual Report 
be taken as read, and asked Mr. G. R. Pryor, in the 
absence of Mr. H. Burke, to speak to the Report. 

Mr. Pryor said he had nothing to add to the 
Report as published in the January, 1954, Journal, 
except to assure members that any questions they 
might raise would be answered. He moved the 
adoption of the Annual Report of Council. 

Mr. E. N. Farrar seconded, and the Annual Report 
was adopted. 


Statement of Income and Expenditure, Balance 
Sheet and Auditors’ Report 


Mr. G. R. Pryor moved the adoption of the 
accounts. The motion was seconded by Mr. T. Fraser, 
C.B.E., and carried unanimously. 


Election of Auditors, 1953/54 


On the motion of Mr. E. Percy Edwards, seconded 
by Mr. R. Hutcheson, Messrs. Gibson, Appleby & Co., 
Chartered Accountants, were re-elected Auditors to 
the Institution and thanked for their services. 


Election of Solicitors 


Mr. H. Peter Jost moved that Messrs. Syrett & 
Sons be re-elected Solicitors to the Institution and 
that they be thanked for their services. Mr. S. G. 
Haithwaite seconded the motion, which was carried. 
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Votes of Thanks 


The President said he desired particularly to refer 
to the three Principal Officers in the year under 
consideration, Sir Cecil Weir, Mr. Burke and Mr. 
Pryor. 

When he left his office as Chairman of Council, he 
had a feeling of great satisfaction in that he had 
managed to persuade Sir Cecil Weir, although not 
much persuasion was needed, to become the President 
of the Institution. Sir Cecil Weir was a great public 
servant, a well-known and respected figure among 
a wide range of public authorities, and a man who 
had one foot very firmly in the innermost circle of 
government and the other in free enterprise as 
members of the Council knew it. 

The fact that Sir Cecil Weir was more than willing 
to become the President of the Institution was a very 
great mark of esteem as far as the Institution was 
concerned. It was not long after that when he was 
asked to undertake even further responsibility and he 
went to Luxembourg, where he represented this 
country as a Minister with ministerial rank in charge 
of the British delegation in what was known as 
* Little Europe’. The President knew himself from 
the work which Sir Cecil Weir was doing and what 
Britain’s participation was likely to be, how important 
was his job, and the fact that Sir Cecil Weir was able 
to undertake that task and, at the same time, give 
service to the Institution—many members of Council 
knew how often Sir Cecil came back from Luxem- 
bourg to put in an appearance at the Institution’s 
various functions—spoke even more highly of him 
than was thought possible and that, indeed, was very 
high. The President desired, therefore, as part of the 
composite vote of thanks. on behalf of the Institution 
to record deep appreciation for the great service 
which Sir Cecil Weir gave to the Institution. 

As far as Mr. Burke was concerned, there again 
the President had some small hand in his selection 
and the fact that no sooner had he become Vice- 
Chairman of the Council than Mr. Burke was handed 
the arduous and difficult task of reorganising the 
Institution, spoke highly of his ability. He worked 
enthusiastically through his apprenticeship as Vice- 
Chairman and became Chairman of the Council. and 


it was unfortunate that he could not be present so 
that he could hear publicly what the Council thought 
of the great work which he had done for the Institu- 
tion. Speaking personally, the President said he 
wished to say how much he had appreciated the 
great help which Mr. Burke had given him in the 
last few months. 

All the work which was to be seen in the January 
Journal concerning the details connected with the 
Articles of Association was very largely that of Mr. 
Pryor, the Vice-Chairman of the Council, with the 
able assistance, of course, of Headquarters staff. Mr. 
Pryor represented the Institution on the highest 
possible level and in a first-class manner. 

The vote of thanks to Sir Cecil Weir, Mr. Burke 
and Mr. Pryor was carried by acclamation. 

Mr. Pryor said he was sorry that he was the only 
one of the three officers to whom the President had so 
kindly referred who was present to respond. He felt 
sure it would be the unanimous wish of Council that 
he should move a hearty vote of thanks to the Presi- 
dent. first for conducting the meeting in his usual 
brisk and able manner and, secondly, for all the 
other work that he had done. It would also be con- 
sidered appropriate, no doubt, to couple with that 
vote of thanks congratulations on the honour which 
had been bestowed on the President. Mr. Puckey had 
done so much work for the Institution, was so closely 
identified with it and had been for so many years 
that members could all be excused if they took the 
view that the Institution had been almost equally 
honoured by the honour bestowed upon its President. 

The vote of thanks was carried by acclamation. 

The President, in response, said that he was very 
gratified at the reception accorded to Mr. Pryor’s 
kind references to himself. and the many scores of 
letters which he had received from members had also 
been a great source of gratification and delight. He 
could think of no more appropriate time to receive 
such an honour than when he was President of the 
Institution, and if in any way at all it helped directly 
or indirectly the status of the Institution and what it 
stood for. then no one would be more delighted than 
himself. 


The proceedings then terminated. 








BRITISH STANDARDS 


The following Standards have recently been issued 
and may be obtained post free, at the prices stated 
from the British Standards Institution, British 
Standards House, 2, Park Street, London. W.1 :— 

B.S. 864: 1953. Capillary and compression fit- 
tings of copper and copper 
alloy for use with copper tube 
complying with B.S. 659 and 
B.S. 1386 (4/-). 
Copper and copper alloy capil- 
lary and compression tube fit- 
tings (for use with fractional 


B.S. 2051 : 
Part 1 1953. 
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O.D. sizes of tubes) for engin- 


eering purposes (3/-). 
B.S. 2060 : 1953. Copper alloy globe valves for 
general purposes (3/-). 


JOURNAL BINDERS 

Members are advised that binding cases for the 
Journal are available. and may be ordered 
from Head Office. The cases, which are strongly 
made and covered in dark red leather cloth. 
with “The Institution of Production Engineers 
Journal” in gilt on the spine, will each hold 12 
copies of the Journal. The price per case is 10/-, 
post free. 
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REPORT OF THE MEETING OF COUNCIL 


Thursday, 28th January, 1954 


pews third Council Meeting of the present Session 
took place at 36, Portman Square, London, W.1, 
on Thursday, 28th January, 1954. Mr. G. R. Pryor. 
Vice-Chairman of Council, took the Chair until the 
arrival of the Chairman of Council, Mr. Harold 
Burke, who was delayed by a transport breakdown. 

The Meeting was attended by 38 members, and 
also present were Mr. R. T. Spencer, Chairman, 
Liverpool Graduate Section, and Mr. J. Taylor, 
Chairman, Halifax Graduate Section. 


Finance 


The Institution’s financial position was discussed 
at some length, with particular reference to Section 
expenditure and the purchase of the new Head- 
quarters. A recommendation by the Finance and 
General Purposes Committee, setting out certain 
measures which, if put into operation, would de- 
crease the cost of Headquarters’ services to Sections 
without restricting their activities, was adopted. 


Education 


The Finance and General Purposes Committee 
were pleased to report that Dr. W. Abbott, C.M.G.. 
O.B.E., had kindly agreed to act as Honorary Edu- 
cation Advisor to the Institution. 

Mr. H. W. Badger, M.A., had been appointed 
Institution Education Officer and would take up his 
duties on 29th March, 1954. 

Following a special meeting with the President, 
when the Institution’s educational policy was dis- 
cussed, the Education Committee were now carrying 
out a careful investigation into all aspects of educa- 
tion for production, and would report their findings 
in due course. 


Summer School, 1954 


Council agreed the Education Committee’s pro- 
posal that this year’s Summer School should take as 
its theme: “Apprentice Training ”. 


New Articles of Association 


Following the adoption of the new Articles of 
Association at the Annual General Meeting, the 
Finance and General Purposes Committee were 
empowered to form an Ad Hoc Committee to imple- 
ment the resulting changes to the Constitution. The 
new Articles were fully discussed and a number of 
recommendations made for the attention of the 
Ad Hoc Committee. 


Draft Standing Orders 

Standing Orders, to apply where the Articles of 
Association were not specific, had been drafted and 
were approved by Council. 


Register of Consultants 


The Finance and General Purposes Committee 
reported that it had been decided to maintain at 
Headquarters a register of Consulting Production 
Engineers. 


New Headquarters 


It was reported that work was proceeding in 
connection with the redecoration and equipping of 
the new Headquarters, and it was anticipated that 
the Institution would move into 10, Chesterfield 
Street in May. 

Donations to the Building Fund now amounted to 
£9,255. Steps were being taken to give further 
publicity to the Appeal. 


Institution Papers 


The Secretary reported that the George Bray 
Memorial Lecture and the Viscount Nuffield Paper 
had both been successfully inaugurated during the 
last quarter. Reports of the Meetings, together with 
the Papers delivered. were being published in the 
Journal. 


Production Conference and Exhibition, 1954 


The Special Committee dealing with the organisa- 
tion of this project had met several times since the 
last Council Meeting, and arrangements were pro- 
ceeding. Details were being circulated to members 
with the February, 1954, issue of the Journal. 


Membership 


Council adopted a recommendation from the 
Membership Committee that candidates who were 
otherwise “Not Qualified” should be given per- 
mission to sit for the Institution’s Associate Member- 
ship Examination, provided that they were informed 
in writing (a) that the passing of the Examination 
did not, of itself, qualify the candidates for mem- 
bership, and (b) what further qualifications such 
candidates would need to qualify for election. 


Applications for Membership and Transfer 


Council approved a number of applications for 
membership and transfer. Particulars appear on 
pages 190 and 191. 
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The Journal 


The Editorial Committee were pleased to report 
that the net revenue accruing to the Institution 
from advertising in the Journal during the twelve 
months ending December, 1953, was in excess of the 
estimated figure. This had enabled the Committee 
to publish more editorial matter and so maintain a 
satisfactory balance between editorial and advertising 
matter. 

The Papers Committee were pleased to report 
that The Rt. Hon. the Earl of Halsbury, Managing 
Director of the National Research Development 
Corporation, had accepted the Institution’s invitation 
to present the 1954 Sir Alfred Herbert Paper. It 
had been arranged with the Organising Committee 
that this Paper should be presented at the opening 
session of the Production Exhibition and Conference 
at Olympia on July 7th, 1954. 


Research 


It had been decided to reconstitute the Materials 
Handling Sub-Committee and the Research Com- 
mittee had recommended that their future researches 
should relate to materials handling within the fac- 
tory, attention being given to factory layout and the 
“unitisation ” of packs. 

The Materials Utilisation Sub-Committee were 
nearing the end of their investigations and it was 
hoped that a Report would be available in the early 
autumn. 

The Production Control Sub-Committee had been 
working closely with the Works Statistics Sub- 
Committee of the Institute of Cost and Works 
Accountants, and it had been agreed that a Joint 
Report would be issued. 


Standards 


The Standards Committee were continuing their 
work of commenting on draft B.S.I. Specifications. 
and nominating Institution members to serve on 
B.S.I. Technical Committees. An article on standard- 
isation, by the Chairman of the Standards Com- 
mittee, Mr. C. M. Holloway. would appear in the 
April, 1954, Journal. 


The Library 

Arrangements were proceeding for the Conference 
at Cranfield on 2nd/5th April, 1954, on “* Informa- 
tion and the Production Engineer’’, in which the 
Institution was collaborating with the Engineering 
and Aeronautical Groups of Aslib. 

The Library Committee expressed their great 
appreciation of offers of help with abstracting and 
reviewing of books 


Local Section Reports 
Council received the Local Section Reports. 
extracts from which appear on pages 192/195. 


Honours 


On the motion of Mr. J. E. Burnett, seconded by 
Mr. R. E. Leakey, Council recorded with consider- 
able pleasure that Her Majesty the Queen had 
conferred the award of Knight Bachelor upon Mr 
Walter Puckey. The motion was carried by accla- 
mation. 

Council were also pleased to record awards to the 
following members : 

C.M.G.—N. C. Robertson, Affiliate Representative 

C.B.E.—Miss A. G. Shaw, M.1.Prod.E. 

O.B.E.—A. J. Perkins. M.I.Prod.E. 

MB.E.—G. H. Rippon, M.1.Prod.E. 

J. Hastings. A.M.I.Prod.E. 


Obituary 

Council recorded with regret the deaths of the 
following members :— 
Members 

R. W. Bedford; G. W. Clarke; Capt. F. D. H. 
Ronald: B. C. Tilghman. 
Associate Members 

W. R. Bryant: J. Wilson. 


Date and Place of Next Meeting 


Thursday, 29th April, 1954, at 11 a.m., at 36, 


Portman Square. W.1. 








ELECTION OF MEMBERS 


28th January, 1954 


ADELAIDE SECTION D. C. Newton, J. Smith, G. V. Wardroper, 
AS ASSOCIATE MEMBERS A. G. Willis. 
L. G. Curtis, F. T. Jones TRANSFERS 


FROM GRADUATE TO ASSOCIATE MEMBER 
L. W. Bell, G. Dixon, G. R. G!tuck, J. A. Great- 
orex, D. H. Smith, J. L. Stephens, M. C. M. 


BIRMINGHAM SECTION 

AS ASSOCIATE MEMBERS 

R. H. Pye, G. M. Ranson Unitt. 

AS ASSOCIATE 

E. Carpenter. 

AS GRADUATES 

T. R. Blewitt, H. E. Furness, N. K. Ghosh, B. P. 
Hayward, W. A. Leach, I. W. Readman, 
G. H. Robinson, J. E. Scott, P. G. Slamer, 
G. H. Trengrouse, H. B. Webster, F. M. 
Whittaker, E. Wilkes, R. Willis. 

AS STUDENTS 

M. J. Davies, P. Hayward, D. R. Haywood, 
B. E. Heselton, P. C. Higgins, J. A. Hitcham, 


M. J. Harvey. 


AS ASSOCIATE MEMBER 
J. B. Emmerson. 

AS STUDENT 

A. V. Pandit. 
TRANSFER 


S. G. Barbet. 
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FROM STUDENT TO GRADUATE 


BOMBAY SECTION 


FROM ASSOCIATE MEMBER TO MEMBER 


CALCUTTA SECTION 
AS MEMBER 
S. J. Shahaney. 
AS ASSOCIATE MEMBER 
P. H. Bhanot, A. D. Foster, C. C. Rao. 
AS GRADUATE 
S. Nath Kundu. 


AS STUDENTS 


S. Bhattacharji, M. Gupta, V. S. Rama Swamy. 


TRANSFERS 

FROM ASSOCIATE MEMBER TO MEMBER 
A. E. E. H. Davison. 

FROM STUDENT TO GRADUATE 

R. Datta. 


COVENTRY SECTION 
AS MEMBER 
F. T. Hill. 
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AS ASSOCIATE MEMBERS 

K. A. Burton, J. E. J. Chignell, E. E. Shephard. 
AS GRADUATES 

G. A. Chaudhry, A. J. Fletcher, C. P. Sanders. 
AS STUDENTS 

B. Johnson, J. E. Lloyd, J. B. Tyler, S. H. Villiers. 
TRANSFERS 

FROM GRADUATE TO ASSOCIATE MEMBER 

R. Clarkson, E. R. Unitt. 

FROM STUDENT TO GRADUATE 

J. M. Caunt, B. J, Orr. 


DERBY SECTION 
AS ASSOCIATE MEMBER 
C. H. Walters. 
AS GRADUATE 
G. P. Piper. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
K. E. Limbert. 


DUNDEE SECTION 
TRANSFER 
PROM GRADUATE TO ASSOCIATE MEMBER 
C. F. Seymour. 


EASTERN COUNTIES SECTION 
AS ASSOCIATE 
J. F. A. Mancer. 


EDINBURGH SECTION 
AS STUDENT 
D. A. Bowman. 


GLASGOW SECTION 
AS ASSOCIATE MEMBERS 
W. Bailey, F. A. Checkley. 
AS GRADUATES 
D. A. J. Adger, S. J. Carne, M. Naddell D. 

Nicolson, J. Thomson. 

AS STUDENTS 
J. D. Hughes, E. C. Walker. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBER 
J. F. Gray. 
FROM STUDENT TO ASSOCIATE MEMBER 
W. B. McLarty. 
FROM STUDENT TO GRADUATE 
R. Carrie. 


HALIFAX SECTION 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
G. H. Brook. 


LEICESTER SECTION 
AS ASSOCIATE MEMBERS 
G. S. Cope, A. B. Greene. 
AS GRADUATES 
S. B. Chanda, E. Pearson. 
AS STUDENT 
E. B. Thain. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
P. Griggs, R. D. Owen. 


LINCOLN SECTION 
AS ASSOCIATE MEMBER 
W. Pocklington. 
AS STUDENT 
D. Robinson. 


LIVERPOOL SECTION 
AS ASSOCIATE MEMBERS 
R. Carrington, J. Robinson. 
AS STUDENTS 
K. A. Edwards, T. N. Parr. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
J. J. Farley. 


LONDON SECTION 
AS MEMBER 
R. S. Geoghegan. 
AS ASSOCIATE MEMBERS 
G. Drake, G. Kenyon, H. E. Roe, M. N. Stark 
T. Stuchebery, W. R. Vaughan. 


AS ASSOCIATE 

P. W. Yates. 

AS GRADUATES 

T. G. Howe, D. E. Jarvis, A. F. Jordan, J. 
Rawicz-Szczerbo. 

AS STUDENTS 

G. A. W. Bryant, D. J. Gascoyne, N. G. Hine, 
D. G. T. Hyde, B. F. Kirk, L. A. G. Linden. 

TRANSFERS 

FROM ASSOCIATE MEMBER TO MEMBER 

Miss K. M. Cook, C. H. Taylor-Cook. 

FROM INTERMEDIATE ASSOCIATE MEMBER TO 

ASSOCIATE MEMBER 

P. R. Austin. 

FROM GRADUATE TO ASSOCIATE MEMBER 

P. F. Cornell, L. B. Dove, L. E. Overton, J. I. 
Willmore. 

FROM STUDENT TO GRADUATE 

E. A. Brooks, B. L. Harris, R. C. C. Wadey. 

LUTON SECTION 

AS ASSOCIATE 

F. I. Mutditt. 

TRANSFERS 

FROM GRADUATE TO ASSOCIATE MEMBER 

H. J. Aldridge. 

FROM STUDENT TO GRADUATE. 

F. W. Wray. 

MANCHESTER SECTION 
AS ASSOCIATE MEMBER 
J. H. Heaton. 


MELBOURNE SECTION 
AS MEMBER 
F. Price. 
AS ASSOCIATE MEMBER 
T. A. Cracknell. 
AS STUDENTS 
R. Arthur, D. F. A. McKelvie. 

NEW AFFILIATED 

NEW AFFILIATED FIRMS REPRESENTATIVES 
The Sheffield Corp. of R. Chaney, A. E 


Aust. Pty. Ltd. Swalwell. 
The Steel Improvement R. H. E. Atkin, J. E. 
Co. Pty. Ltd. Gaskell. 


NORTH EASTERN SECTION 
AS MEMBER 
W. H. Mather. 
AS ASSOCIATE MEMBER 
W. Graham. 
AS STUDENT 
G. Loebl. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
W. York. 


NOTTINGHAM SECTION 

AS ASSOCIATE MEMBERS 
E. V. Carter, M. Fleming. 

OXFORD SECTION 
AS ASSOCIATE MEMBERS 
A. E. Baxter, R. Lamb. 

PRESTON SECTION 
AS STUDENT 


K. J. Miller. 

TRANSFERS 

FROM GRADUATE TO ASSOCIATE MEMBER 
B. G. Green, R. T. Hurst, O. Laycock. 


READING SECTION 
AS MEMBER 
J. M. Lyden. 


AS ASSOCIATE MEMBER 


Lt.-Col. H. Cliff. 


ROCHESTER SUB-SECTION 
AS STUDENTS 
J. H. Ely, J. K. Liddle. 


SHEFFIELD SECTION 
AS MEMBERS 
. R. Whitehead, W. J. Edgington. 
AS ASSOCIATE MEMBERS 
F. R. Bradshaw, D. E. Paget. 


AS GRADUATE 
W. A. Gelder. 
AS STUDENTS 
D. Grayson, W. M. G. Keeling. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBER 
S. S. Boyce, E. Dobson. 
SOUTHERN SECTION 
AS MEMBER 
L. J. Walker. 
AS STUDENT 
J. Davies. 
SOUTH AFRICA SECTION 
AS MEMBER 
A. J. Blaschke. 
AS ASSOCIATE MEMBER 
C. W. J. Cox. 
TRANSFER 
FROM ASSOCIATE MEMBER TO MEMBER 
A. Michie. 
SOUTH WALES SECTION 
AS ASSOCIATE MEMBERS 
E. G. Graham-Falcon, E. G. R. Jones, A. FE. 
Smith. 
AS GRADUATE 
L. Preece. 
SOUTH ESSEX SUB-SECTION 
AS GRADUATE 
E. A. Crisp. 
AS STUDENTS 
B. A. Pashley, M. G. Townsend. 
STOKE-ON-TRENT SUB-SECTION 
AS GRADUATE : 
R. F. Briscoe. 
TRANSFERS 
FROM ASSOCIATE MEMBER TO MEMBER 
F. Stafford. 
FROM GRADUATE TO ASSOCIATE MEMBER 
K. H. Buckley. 
SYDNEY SECTION 
AS GRADUATES 
T. G. Barnes, C. J. Brookes. 
WESTERN SECTION 
AS GRADUATE 
E, A. Freeman. 
AS STUDENTS 
M. J. Hewitt, B. A. Joyner, J. A. Young. 
WEST WALES SECTION 
AS ASSOCIATE MEMBERS 
W. R. Jones, J. S. McLean. 
WOLVERHAMPTON SECTION 
AS MEMBER 
J. W. Whimpenny. 
AS ASSOCIATE MEMBER 
E. C. Wakefield. 
AS GRADUATES 
H. M. Harvey, O. J. Jones. 
AS STUDENT 
L. J. Morris. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBER 
C. S. Cooper. 
PROM STUDENT TO GRADUATE ‘ 
R. H. Collings, A. Mukherji, D. A. Simkins. 
YORKSHIRE SECTION 
AS ASSOCIATE MEMBER 
A. A. Paget. 
AS STUDENTS 
D. Brook, E. Fell, V. W. Robinson, K. W. 
Topliss. 
TRANSFERS 
FROM GRADUATE TO ASSOCIATE MEMBERS 
J. N. Eady, R. T. Shackleton. 
FROM STUDENT TO GRADUATE 
B. Cleaver. 





NO SECTION 
AS MEMBER 
F. Preator. 
TRANSFER 
FROM GRADUATE TO ASSOCIATE MEMBER 
G. H. Hockley. 








The Royal Society of Arts offers the following 


prizes during the year 1954: 


Benjamin Shaw Prize for Industrial Safety. A 
prize of £20 is offered “ for any discovery. invention, 
or newly-devised method of obviating or materially 
diminishing any risk to life, limb or health, incidental 
to any industrial occupation, and not previously 
capable of being so obviated or diminished by any 
known and practically available means ”. 

Fothergill Prize for Fire Prevention or Fire-Fight- 
ing. A prize of £20 is offered for a descriptive essay 


R.S.A. ENDOWED PRIZES, 1954 


motive power. 


or model embodying some new idea for the preven- 
tion or suppression of fire. 

Howard Prize for Mechanical Motive Power. A 
prize of £20 will be awarded to the author of a 
treatise on some aspect of the subject of mechanical 


Full particulars of these and other awards offered 
by the Society, together with conditions of entry. 
may be obtained from the Secretary of the Royal 
Society of Arts, 
London, W.C.2. 


John Adam Street, Adelphi. 
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EXTRACTS FROM LOCAL SECTION REPORTS 


Presented to Council, 28th January, 1954. 


Birmingham 


At the second lecture meeting of this session, Mr. W. H. 
Hodgetts, M.I.Prod.E., a member of the Section Committee 
presented a very interesting Paper entitled “ The Value of 
Work Study to Industry”. A lively discussion ensued. 

In November, Mr. ]. Smedley, M.I.Prod.E., and Mr. 
Warburton from Derby showed, with the aid of many 
interesting slides, how it is possible to maintain high quality 
in spite of an insistence for high output, and a good meeting 
weg” 

At the December meeting a lecture on the latest develop- 
ments in metal forging techniques was accompanied by a 
film and the first half of the session’s activities terminated 
with a Buffet Dance at the Botanical Gardens, Edgbaston, in 
December. The Section is now represented on_ local 
productivity committees at Dudley, Worcester and Kidder- 
minster, in addition to the Birmingham Productivity 
Association. 

The A. J. Mansell Fund has been closed at the figure of 
£360 and the Section President wishes to thank once again 
all those members who have contributed so generously 


Bombay 


In October a most interesting Paper on “ The Building of 
a Coastal Cargo Vessel” was read by Mr. G. L. Brough, 
M.I.Prod.E. This Paper, which was illustrated by slides, 
was greatly enjoyed by members and there was a lively 
discussion. In November a “ Quiz” was held, at which 
members of the audience put questions on general engineer- 
ing to a team of experts. This meeting was such a success 
that it is the intention of the Committee to repeat the idea 
at a meeting next May. 

Meetings of the Section Committee and also of the 
Membership and Activities Sub-Committees have been held 
during the last three months. Arrangements for the next 
Annual Dinner to be held in March, 1954, are well 
advanced. 

A publicity and membership campaign has been in- 
stituted during the period under review and this has shown 
encouraging results in interesting prominent firms in the 
work of the Institution in Bombay. 


Calcutta 


There were few activities during the months of October 
and November, most of the members being away on account 
of the Puja holidays. In December there was a film show 
on “Resistance Welding” by courtesy of Mr. F. E. 
Bloomfield, A.M.I.Prod.E. Two Committee meetings were 
held in October and November. 

The Annual Dinner was held in December, Sir Shri Ram 
being the Chief Guest. 


Canada 


The 1953/54 lecture programme opened in Toronto in 
October with the showing of a sound film: “ Drop Forging 
in Closed Dies”. This was followed by an interesting 
discussion led by the Chairman, Mr. C. J. Luby and Mr. 
J. G. Gill. The film contained much to cause a lively 
question period and was particularly welcomed as it had not 
been shown previously in Canada. 

In November, Mr. A. W. Millward, A.M.1.Prod.E., 
presented a Paper entitled “ Automatic Turning Machines ” 
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A large number of slides and a film were shown followed by 
a discussion. The talk covered aspects of automatics of all 
types and manufacture. 

The Christmas Dance held in December was thoroughly 
enjoyed by the many members and friends who attended. 


Cornwall 


The Section President, Capt. F. W. Spencer, continues to 
make good progress following a serious operation in the early 
autumn. Capt. Spencer has been a stalwart in the Section 
for many years, and members throughout the country will 
join the Cornwall Section in wishing him a speedy return 
to good health. Presidential duties are being carried out by 
Mr. H. M. Sawyer. 

The winter programme of lecture meetings commenced in 
October, when Professor W. D. Seymour of Birmingham 
University presented a Paper entitled “ Industrial Skills ”’. 
Great interest was shown in this lecture on Work Study. 
Mr. G. D. Alder, M.I.Prod.E., Principal of the Cornwall 
Technical College introduced an “ Ad hoc” course on Work 
Study, arrangements for the course being made by Mr. A. 
Wakeman, M.I.Prod.E., Head of the Engineering Depart- 
ment at the College; Mr. W. G. Hosken, member of the 
Section Committee, was lecturer-in-charge. The course 
attracted some 150 people from industry and included many 
members. 

Mr. A. J. White, Wh.Sc., M.Eng., A.I.Mech.E., gave an 
interesting lecture on “Drop Forging and Stamping” in 
November and in the discussion that followed he showed 
a wealth of knowledge and experience in answering many 
difficult questions. 


Coventry 


The President of the Institution and members of the 
Birmingham, Wolverhampton and Shrewsbury Sections were 
welcomed to the opening meeting of the current session. 
Prior to the reading of the Regional Paper, “ Aircraft 
Production Development’ by Mr. W. A. Sales, O.B.E., Mr. 
Puckey presented membership certificates to a number of 
newly-elected members. 

The Annual Dinner and Dance held at the Matrix Hall 
in October was again most successful and enjoyable. The 
guests included the President of the Institution, the 
Deputy Mayor and Lady Mayoress of Coventry, and the 
Town Clerk of Coventry. also Section Presidents of the 
adjacent Sections. 


Coventry Graduate 


The October meeting of the Section on “ Methods Time 
Measurement” by Mr. R. L. Webb, Grad.I.Prod.E., 
stimulated a lively discussion, the meeting being well attended. 
In November, Mr. N. Stubbs, M.B.E., B.Sc.(Hons.), gave an 
excellent lecture on “ Productivity and the Machine Tool ”. 

The first works visit of the session was held in November. 
when some thirty members enjoyed a well-organised visit to 
the English Electric Company Ltd., Rugby. 


Eastern Counties 


The winter programme of meetings commenced in 
October with a joint meeting with the Colchester Engineer- 
ing Society, at which Mr. W. F. Garnham gave a most 
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interesting talk on impressions of a visit to America as 
leader of a Productivity Team. 

Owing to the indisposition of the Section President, the 
November meeting had to be cancelled at short notice, and 
the Presidential Address postponed until December. In his 
address, which was illustrated by lantern slides, the 
President described the various types of transport used in 
an engineering works, and explained some of their uses. 
His talk concluded with a reference, illustrated by a tape 
recording of typical radio conversations, to the application 
of two-way radio to works transport. It is hoped to be able 
to hold a joint meeting with the Cambridge and District 
Engineering Socieity in April, 1954. 


Glasgow 


Three lecture meetings have been held during the 
quarter; in October, Dr. R. H. Barfield presented a Paper 
entitled ‘High Frequency Heating and _ Induction 
Hardening”; in November, Mr. S. A. Murray spoke on 
“Metal Finishing and Hard Coating”, and in December 
the subject was “Maintenance and the Production 
Engineer’, presented by Mr. A. J. MacIntyre, this being 
a joint meeting with the Institute of Industrial Supervisors. 
An open discussion on “The Selection and Purchase of 
Machine Tools” led by Mr. Menzies took place during 
November. 


Halifax 


The Halifax Section were represented at the George 
Bray Memorial Lecture meeting held in Leeds during 
November. 

The three lectures arranged for the first half of the year 
were very well presented. The various subjects concerning 
Institution policy are under review and recommendations 
will be submitted shortly. 


Leicester 


At the opening meeting of the 1953/54 Session, a large 
audience heard a Paper on “The Development of Copy 
Turning” by Mr. L. Lloyd. The November meeting also 
attracted a large audience, Mr. B. H. Dyson’s Paper on 
“ Production Management’s Responsibility for Production ” 
provoking much lively discussion. 

The Committee Evening given early in December con- 
sisted of four brief Papers given by members of the 
Committee on various subjects connected with Production 
Engineering. This meeting was well attended and the volume 
and nature of the questions raised indicates that further 
meetings of this type should be considered. 

Towards the end of November, the Section was privi- 
leged to entertain the President of the Institution, the J ord 
Mayor of Leicester and the Principal of the Leicester College 
of Technology and Commerce at its Annual Dinner. 


Lincoln 


The winter session opened in October when Mr. J. E. 
Hill, M.I.Mech.E., M.I.Prod.E., gave a talk on “ Men and 
Machines”. The second meeting was held at Scunthorpe 
when Mr. C. W. Higgins, A.C.1.S., A.C.C.A., A.M.I.1.A., 
gave a talk entitled “ Planning for Production Incorporating 
Cost Control ” 

A Dinner Dance was held in November to celebrate the 
tenth anniversary of the formation of this Section. The 
Section were very pleased that the Institution President was 
able, with his many commitments, to be present. In 
November, a joint meeting with the Lincoln Branch of the 
Institution of British Foundrymen was held, and the attend- 
ance was very good. Mr. G. R. Shotton, M.I.B.F., 
M.I.W.M., gave a talk on“ Foundry Technique in Relation 
to the Production Engineer ” 


London 


The loss of Mr. J. E. Burnett, A.M.I.Prod.E., and Mr. 
W. D. Opher, M.I.Prod.E., from the Section Committee, as 
they have both left the London area, is regretted. 
Mr. Opher’s resignation has created a vacancy on Council, 
as he was an additional representative for London, and 


this vacancy has been filled by Mr. F. G. S. English, 
M.I.Prod.E. 

This Session’s programme has so far proved to be highly 
successful, six lecture meetings having been held to date. 
Mr. R. Appleby’ s Paper “ Management in the Light Engin- 
eering Industry’ opened the Session on a very high note, 
and promoted a most stimulating discussion. At the first 
Croydon meeting an excellent Paper was given by Mr. 
A. Emmerson, M.1.B.F., on “ Shell Moulding”. The com- 
bined film and lecture meetings on precision engineering 
by Mr. R. H. Reddy, gave rise to lively discussion. In 
November, Mr. G. R. Bell, who had just returned from 
the U.S.A., gave an excellent lecture on “ PowZer Metal- 
lurgy ” 

In December at the Brighton meeting, Mr. C. Cooper, 
A.M.I.Prod.E., A.M.I.I.A., M.I.Ec.E., gave an excellent 
Paper on the way in which some of the modern administra- 
tive and managerial techniques, and methods such as work 
measurement, standardisation, etc., will promote better 
production. Also in December, Mr. K. J. Hume, B.Sc., 
M.I.Mech.E., M.I.Prod.E., gave a Paper on ‘“ Gauge 
Design ” which was well attended, and the author put for- 
ward a plea that designers should give greater consideration 
than they do to the incorporation of kinematic mountings 
for movable parts of gauging equipment at a means for 
eliminating inherent inaccuracies often found in gauging 
fixtures. 

The Annual Dinner and Dance held at the Savoy Hotel 


was without doubt, a great success, 400 people being 
present. 


Luton 


The quarter under review marks the renewal of interest 
and activity in the work of the Section. The lecture pro- 
gramme made a good beginning in September with a 
lecture, illustrated by films, given by Mr. W. Jaye, dealing 
with precise dimensional measurement. 

A development in this year’s programme was a joint 
meeting with the Eastern Branch of the Institution of 
Mechanical Engineers held at Bedford, at which Mr. 
J. Cherry lectured on “Some Aspects of Machinability ” 
It is hoped that a joint meeting will be a permanent 
feature of the programme in future years. 


Luton Graduate 


Interesting and worthwhile visits were made to Vauxhall 
Motors Limited, Luton, Gasworks, and to the Houses of 
Parliament, where the party were fortunate enough to be 
conducted round by Dr. Charles Hill, M.P. for Luton. The 
visit to the Houses of Parliament was followed up by an 
impromptu tour of the Institution’s new headquarters in 
Mayfair with which the party were very much impressed. 

The lectures delivered at the meetings have been well 
received, the subjects being industrial radiography, furnace 
brazing, and shell moulding. 


Manchester Graduate 


The President of the Manchester Section, Mr. H. Spencer 
Smith, M.I.Prod.E., has very kindly offered to award a 
Section President’s Prize to the Student or Graduate who 
submits the best Paper of the year. The title of the Paper 
or essay may be chosen from a wide range of subjects, and 
candidates are informed that it is not a condition of the 
award that the Paper has to be read at a Section meeting. 

It is proposed to send four representatives to the Fourth 
Annual General Graduate Conference to be held at 
Coventry in March, 1954. It is hoped this will include two 
members from the Stoke-on-Trent Sub-Section. 


Melbourne 


In September, 48 members of the Melbourne Section 
made a day visit to Ballarat, 70 miles from Melbourne, 
where they were the guests of M. B. John Ltd., valve 
manufacturers. After a short tour of the city the members 
were entertained to lunch by the Directors and _ later 
inspected their factories. 

At the Annual General Meeting held in October the 
Section officers for the next session were elected. The 


193 








meeting which was attended by 70 members was followed 
by a Paper on “ Pattern Manufacture for Production ~ 
The last function for the year took the form of an 
Annual Dinner at the Victoria Hotel in November, when 
110 members, visitors and guests attended. The Dinner 
was most successful and not only allowed members to meet 
their friends in industry but also promoted much goodwill 


North Eastern 

The Session opened with an interesting address from the 
Section President, Mr. H. Henderson, M.I.Prod.E., and 
Papers from Mr. H. B. Topham, A.M.I.Prod.E., and Mr. 
T. P. N. Burness, M.I.Mech.E., M.I.Prod.E., on “ Lighting 
and Production ” and “ The Application of Precision Engin- 
eering to the Cutting and Polishing of Gem Diamonds” 
respectively. The attendance at all three meetings was very 
good and a vigourous discussion followed the two Papers. 
In December a Film Evening was held. 


Norwich 

During the quarter under review two meetings have been 
held in Norwich. For the opening meeting of the session 
the Sub-Section was honoured by a visit from Mr. H. 
Burke, Chairman of Council, whose address entitled “ The 
Institution and You” was much appreciated. In November, 
Mr. K. W. Abineri gave a Paper, illustrated by slides, on 
the subject of “ Modern Industrial Finishing Processes ” 
which also aroused considerable interest. 

Committee Meetings have been held regularly, one of 
the main items of business being the arrangements for 
holding a Conference in Norwich next April on the theme 
of “ Production Engineering Developments ™. 


Oxford 


The Oxford Section has held a lecture meeting each 
month since the Session opened in September with an 
informal lecture by Mr. F. G. Woollard, M.B.E., on “ The 
Evolution of Flow Production in the Engineering Indu:;- 
tries’. Original Papers have been presented to the Section 
on “ Blanket Manufacture’, on “ The Mass Production of 
Refrigerators’, and on “ Methods of Increasing Produc- 
tivity with Existing Equipment ”. 

A local Committee of the British Productivity Council 
has been inaugurated in Oxford, and the Institution is 
represented on the Steering Committee by Mr. C. E 
Walker, B.Sc., M.I.Mech.E., Head of the Technical College 
School of Engineering, and a member of the Section Com- 
mittee. 


Reading 

The Committees of the Reading, Southern and Oxford 
Sections met in Reading in November to discuss the setting- 
up of the proposed Southern Region-Regional Plan. 

A Committee member of the Materials Utilisation Sub- 
Committee visited the Section and a clearer picture of the 
type of required case studies was given. This Section 
agreed to submit cases. 

It is reported with gratification that attendances to date 
at Lecture Meetings have been above average. 


Sheffield 


At the Section Annual Dinner in October, members were 
very pleased and honoured to welcome the _ Institution 
President and the Rt. Hon. Lord Sempill, A.F.C., 
Hon.M.1.Prod.E. The occasion was very successful, and 
the visitors were impressed by the messages of the principal 
speakers. 

The Doncaster Sub-Section have held two successful 
lectures and a very interesting informal discussion meeting. 
Efforts are now being made to strengthen the acting com- 
mittee which has done good work in the organisation of the 
meetings. It is proposed to hold the official Inaugural 
Meeting in February but details are not yet definite. 

The Sheffield Section have been asked to co-operate with 
the British Iron and Steel Federation Training Department 
in their study of “ Education for Management ” and a Sub- 
Committee was appointed to answer a questionnaire set out 
by the Sheffield Academic Board. A working party on the 
subject is being set up and a representative from the Section 
Committee is to be appointed. 
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South Africa 

At the meeting in October a “ Questions, Answers, and 
Problems ” evening was held. Mr. Henry Hayes delivered 
a Paper in November, entitled ‘“‘ Modern Methods of Forg- 
ing and Drop Forging” which was supplemented by slides. 
Messrs. T. Hunter and Swerdlow contributed to the Paper. 
At the meeting held in December, Mr. G. T. Chawner 
delivered a Paper on “ Aircraft Problems ” 

A visit was arranged to the works of Messrs. Haggie, Son 
and Love Limited, manufacturers of stell wire and wire 
ropes, and was attended by approximately forty members. 

The Sub-Council decided to publish in the form of a 
booklet the proceedings of the All-Day Symposium of 
“Work Study” held in September. Through the untiring 
efforts of the President and members of Sub-Council, the 
production of the publication will be completed shortly. 


Southern 

The Southern Section have held three most successful 
lectures so far this winter, two at Southampton, and one 
at Portsmouth. As already reported in the February, 1954, 
Journal, an Aircraft Conference was held at Southampton 
University in December. The joint lecture activities that 
have comprised the programme so far this year have been 
most successful ventures. 

Two members of the Southern Section Committee are 
Participating in the British Productivity Council Activities. 
Mr. H. W. Denny, M.I.Prod.E., is chairman of the Ports- 
mouth Committee, and Mr. J. W. Taylor, M.I.Prod.E., is 
honorary secretary of the Southampton Committee. 


South Essex 

Four meetings have been held since September and in all 
cases have been well attended. Mr. Mustard accepted the 
Committee’s invitation to represent the Graduates on the 
Committee. 

The Committee have been maintaining contact with the 
local British Productivity Committees in various areas and 
have promised their support. 

Arrangements are being made to supply the Materials 
Utilisation Sub-Committee with some case studies from 
Companies in the area. 


Stoke-on-Trent 

During the period under review Committee meetings 
have been well supported and there has been a good attend- 
ance at lecture meetings. 

The Chairman, Mr. H. Porter, M.I.Prod.E., who is a 
member of the Steering Committee of the North Staffs 
Regional Board of the British Productivity Council, has 
kept the Sub-Section Committee informed of developments. 
Although there has not been such a good response for 
representation of industry, it is hoped that interest will be 
fostered and greater support given to the project. 

Material Utilisation has been discussed at several Com- 
mittee meetings, two case studies being presented. 

Sydney 

The September lecture was given by Mr. G. P. Taylor, 
B.Sc.(Chig), B.A.Sc.(Toronto). The subject ‘“ Technical 
College Courses” was very ably presented and an interest- 
ing discussion followed. The Annual General Meeting took 
place in October, when Mr. Dennis Ironside presented a 
Paper on “ Technical Application of Stellite in Industry ”. 

The resignations of Messrs. S. E. Barratt, E. C. Parkinson, 
C. E. Jones, and J. H. Blunt, were accepted with regret. 
They have all served a long period in office, and have 
rendered much valuable service to the Section since its 
inception. 

The first Annual Dinner was held in November and 125 
members were present. As it coincided with the Australian 
Sub-Council Meeting the newly-elected President, Mr. 
J. N. Kirby was able to address representatives from all 
States. Mr. J. E. Hill, Past Chairman of Council, was also 
present. (See report on page 197.) 


Western 


The lectures given to the Western Section during the 
first three months of the 1953/54 session have all been of a 
very high order. The session opened with an address on 
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Management by Sir Ewart Smith which attracted a large 
audience. This was followed by — technical Papers, the 
first by Mr. N. R. Laban, B.Sc., A.R.I.C., concerning pro- 
tective coatings, and the second ‘by Mr. L. C. Hackett and 
Mr. A. N. Attwood on “ Tube Manufacture and Manipu- 
lation ” 


West Wales 

The 1953 Programme began well with the showing of 
five outstanding industrial films. Interest was maintained 
too for the Paper on “ Noise and Vibration”? by Dr. W. A. 
Tuplin. The talk on “Leadership” by Major-General 
K. C. Appleyard, C.B.E., T.D., D.L., J.P., was received 
with exceptional enthusiasm by a large and widely repre- 
sentative audience. Attendance at these meetings is a sure 
indication of the growth of interest in the activities of the 
Sections, and this has been supported by excellent press 
reports. 

The Section are indebted to Committee Member, Mr. 
J. S. Hopkinson, A.M.I.Prod.E., and his associates for the 
visit to the Anglo-Celtic Watch Company. A visit to the 
Incandescent Heat Company at Smethwick was of oui- 
standing technical interest. 

Committee member Mr. W. Williams, as Liaison Officer, 
has ensured the full consideration of the Institution's 
Regional Policy and allied matters between this and other 
Sections immediately concerned. 

The last of the committee meetings for 1953 was well 
appreciated by the Committee, as they were entertained 
to dinner by the Section President. This was followed by 
a discussion on the progress and future prospects of this 
Section and the Institution. 


Wolverhampton 


A very interesting lecture was given in October by Mr. 
H. W. Hunt, a local industrialist. It had been arranged 
for Mr. Player to give the November lecture, but unfor- 
tunately he was unable to attend, and a leciure was given 
by Mr. J. H. Hobbs, on “Inspection as an Aid to Production” 
The December lecture was given by Professor T. U. 
Matthew, M.Sc., M.I.Prod.E., on the subject of “ Human 
Relations in Iudustry in Industry”. The lecture was very 
well attended by members and visitors. 

The Section had been asked to provide a representative 
to serve on the Production Engineering Advisory Committee 
for Wolverhampton and Staffordshire Technical College, 
and Mr. L. W. Farrer has agreed to represent this Institu- 
tion. 

There have also been requests for representatives of the 
Section to serve on local Productivity Committees. Mr. 
A. J. Aiers, M.I.Prod.E., has agreed to represent the Insti- 
tution on the Wallsall local Productivity Committee, and 
Mr. W. B. Pamment, A.M.I.Prod.E., A.I.I.A., on the 
Wolverhampton Local Productivity Committee. 

A very successful dance was held in the Wulfrun Hall 
in December, in conjunction with the Graduate Section. 


Wolverhampton Graduate 
During the past three months the Graduate Section 





activities have covered a very wide field of Production 
Engineering subjects. A lecture on “ Modern Cutting Tools 
and Machine Tool Design” was given by Mr. C. H. A. 
Welch in October. In November, Mr. J. L. Williams, 
A.M.I.Mech.E., M.I.W., gave a lecture on “ Power Press 
Design’, and in December a lecture was given by Mr. 
J. G. Campbell on “ Surface Broaching”. These lectures 
proved to be of interest and lively discussions followed. 
Several works visits were made during the period under 
review. 


Worcester 

The Inaugural Meeting was held in September when the 
Section Chairman, and Chairman of Council, together with 
72 members and their guests, heard the President of the 
Institution, outline the history of the Institution from its 
inception, and in conclusion, he indicated his views on how 
the Institution should proceed in their service to Produc- 
tion Engineering. Prominent local industrialists contributed 
to the toasts. (See also p. ) 

In October, Mr. B. G. L. Jackman, M.I.Prod.E., 
M.I.1.A., Section Chairman, presented his Paper on ‘“ The 
Economic Aspects of Increased Productivity”, and in 
November, Professor T. U. Matthew, M.Sc., M.I.Prod.E., 
presented his Paper on “ Production Methods used in the 
American Automobile Industry ” 


Yorkshire 

The first George Bray Memorial Paper was presented to 
the members of the Yorkshire, Sheffield, and Halifax Sec- 
tions in November at the University of Leeds, by Sir Harry 
Pilkington. 

The Chair was taken by the President of the Institution, 
who was supported by Major-General K. C. Appleyard, 
Mr. S. G. Haithwaite, Mr. F. T. Nurrish, M.B.E., Major 
G. I. Bray, Major J. A. H. Bray, and Mr. W. F. S. 
Woodford. It was agreed that the meeting was an out- 
standing success. 

All meetings held during the period have been well 
attended. 


Yorkshire Graduate 


The winter programme commenced with a very inter- 
esting lecture on “ Methods Time Measurement”, by Mr. 
R. L. Webb, Grad.I.Prod.E., followed by an active dis- 
cussion. In October, a joint Brains Trust meeting was held 
with the Halifax Graduate Section. An interesting Paper 
was read in October by Mr. R. S. Cracknell, Grad.I.Prod.E., 
on “ Work Study with Special Reference to the Clothing 
Industry ”. A very lively discussion followed. 

At the January Committee Meeting it is hoped to elect 
new members to bring the number up to strength. Mr. 
W. Hargreaves has left to join the Forces. Some very useful 
Committee work has been undertaken by Mr. F. Renwick, 
who is now leaving the district. Mr. S. K. Ganguly has 
been a very popular and keen member of the Section 
during his stay in England, and he now returns to India 
with the Section’s best wishes. 








RESEARCH PUBLICATIONS 
A number of copies of the following Research 
publications are still available to members, at the 
price stated : 
Report on Surface Finish, by Dr. G. Schlesinger 15/6 
Machine Tool Research and Development 10/6 
Practical Drilling Tests 21/- 
These publications may be obtained from the 
Production Engineering Research — Association. 
“Staveley Lodge”, Melton Mowbray, Leics. 





“AS THE SPIRIT MOVES” 

Copies of the above publication, which consists of 
illustrated Case Studies in Materials Handling 
gathered together by the Materials Handling Sub- 
Committee of the Institution in conjunction with 
the British Productivity Council. may be obtained 
from the Secretary. 36. Portman Square, London. 
W.1,. price 2/6d. per copy, post free. 








INSTITUTION NOTES 


HONOURS 


In addition to the members mentioned in last 
month’s Journal as having received awards in the 
New Year’s Honours List, the Institution is pleased 
to record that Mr. N. C. Robertson, M.B.E.. was 
awarded the C.M.G. 

Mr. Robertson is the affiliate representative for 


E. K. Cole Limited. 


MEMBERS TO ADVISE INDIAN GOVERNMENT 


Two members of the Institution, Mr. J. D. Scaife. 
a Founder Member and Past President, and Mr. 
A. B. Lloyd, Associate Member, have arrived in 
India to advise the Indian Government on methods 
of obtaining increased production from industry. 

Under the Colombo Plan Technical Co-operation 
Scheme, H.M. Government were asked to provide 
two British experts, one in foundry operation and 
one in the machine tool industry, to assist a Com- 
mittee set up last year by the Government of India 
to investigate ways and means of increasing produc- 
tion, and Mr. Scaife and Mr. Lloyd will carry out 
this work. 

Mr. Scaife. who was formerly Joint Managing 
Director of John Lund, Ltd., and is now an advisor 
on reconstruction and production engineering, and 
Mr. Lloyd, who is Sales Director of F. H. Lloyd & 
Co., will spend three months in India visiting 
foundries and machine tool factories all over the 
country. 


MR. M. C. GARRINGTON 


Mr. M. C. Garrington, 
Associate Member, has re- 
cently been appointed 
Production Director of 
Dowty Fuel Systems Limi- 
ted. one of the Companies 
of the Dowty Group. Mr. 
Garrington joined the Com- 
pany about four years ago 
as Production Engineer 
(Fuel Systems) and was 
later appointed Superinten- 
dent of Experimental Man- 
ufacture. Last year he 
made two successful visits to 
U.S.A. in connection with Dowty equipment made 
there under licence. 





Mr. M. C. Garrington 
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NEW AUSTRALIAN PRESIDENT 


Mr. J. N. Kirby. the 
recently elected President of 
the Australian Sub-Council. 
is a prominent industrialist 
and well-known member of 
the Sydney Section. He is 
Chairman and Managing 
Director of James N. Kirby 
Holdings Pty. Ltd... and 
four subsidiary companies 
In 1938 Mr. Kirby was 
appointed to a Common- 
wealth Government Sub- 
Committee to investigate 
aircraft 


Mr. J. N. Kirby 


manufacture in 

Australia and subsequently was appointed Manager 
of the Commonwealth Aircraft Company in Sydney. 
Later, he led a mission to England to study the 
manufacture of Rolls-Royce Merlin engines. 

In addition to the activities surrounding the Kirby 
organisations, Mr. Kirby is also associated with a 
number of other companies in Australia. He is 
Chairman of Directors of International Products Ltd. 
and its three subsidiaries, and has been Technical 
Director of Nuffield Australia Pty. Ltd., since its 
inception in 1946. He is also Vice-Chairman of 
Conveyancer Fork Trucks (Australia) Pty. Ltd., and 
a Director of Tecnico Ltd. and its subsidiaries. 

Mr. Kirby is a foundation member of the Institute 
of Metals, Australia, and of the Australian Institute 
of Management. He is also a member of the Council 
of the University of Technology, N.S.W. 


MR. D. F. HORNE 


Mr. D. F. Horne. M.B.E., Member. Group Pro- 
duction Engineer of British Optical and Precision 
Engineers since 1948, has been appointed to the 
Board of British Acoustic, one of the companies with- 
in the Rand group of equipment manufacturers. Mr. 
Horne’s previous experience was in the aircraft 
industry, where after practical workshop training, he 


held positions as Chief Jig and Tool Designer. Chief 


Planning Engineer, Production Controller. Production 
Engineer and General Manager. 

Mr. Horne is an Associate Fellow of the Roval 
Aeronautical Society. 
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SYDNEY SECTION DINNER 


The Sydney Section of the Institution held its first 
Annual Dinner at “ Amory”, Ashfield, Sydney. on 
Thursday, November 5th, and 125 members and 
friends enjoyed a most successful evening. 

The Guest of Honour was Mr. R. B. Hipsley, B.E.. 
President of the Metal Trades Employers’ Association 
Among the many personalities present were Mr. 
John Hill, a Vice-President of the Institution and 
Member of London Council; Mr. A. W. Timms, of 
Lockheed Hydraulic Brake Co., England: Mr. Van 
Exham from the Remington Co., U.S.A. The newly 
elected President, Mr. J. N. Kirby, spoke briefly on 
industry in Sydney at present as contrasted to pre- 
war. Other Members of the Australian Sub-Council 
present were Mr. H. G. Sutton and Mr. R. Deutsher 
of Melbourne and Mr. J. H. Law and Mr. W. 
Gwinnett of Adelaide. 

Mr. J. E. Strick, President of the Sydney Section, 
proposed the toast to the retiring Committee 
Members, Messrs. J. H. Blunt, S. E. Barratt, C. E. 
Jones and E. C. Parkinson. These members had 
devoted considerable time and effort to Institution 
affairs, Mr. Barratt, Mr. Blunt and Mr. Parkinson 
being founder members. Mr. Strick expressed to them 
the appreciation of all members and said that the 
work that they had done was the basis of the sound 
foundation on which the Institution in Australia 
rested today. 

The toast to the guests was proposed by Mr. E. G. 
Bishop, Past Sydney Section President, who welcomed 
official guests and the guests of members. 

Mr. S. E. Barratt proposed the toast to the 
Institution to which Mr. C. E. Jones replied. In 
conclusion, Mr. E. C. Parkinson responded to the 


London Section Dinner-Dance 








Over 400 members and guests attended the highly success- 
ful Dinner and Dance held by the London Section in 
January last, at the Savoy Hotel. This photograph shows 
the Section President, Mr. R. E. Leakey, Works Director of 
E.M.I. Ltd., and Mrs. Leakey, (right) receiving the immediate 
Past President, Mr. R. Kirchner, and Mrs. Kirchner. 


toast to the Retiring Committee Members. He drew 
particular attention to the place of the production 
engineer in the community and his affect on living 
standards, throughout the world. 

The Dinner was extremely successful in every 
respect and all look forward to the establishment of 
the function as an annual event. 





This photograph taken at the first Annual Dinner of the Sydney Section shows (left to right) the guest of honour, Mr. 
R. B. Hipsley, Chairman of the Metal Trades Employers’ Association; Mr. J. E. Strick, President of the Sydney Section ; 
Mr. E. G. Bishop, Past President, Sydney Section and member of the Section Committee; Mr. J. N. Kirby, President, 
Australian Sub-Council; Mr. S. Downie, member of Sydney Section Committee; Mr. J. Ogden, Vice-President, Sydney Section ; 
Mr. J. E. Hill, a Vice-President of the Institution and Member of Council; and Mr. J. H. Law, Chairman of the Australian 
Sub-Council. 
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Inauguration of Worcester Sub-Section 








The inaugural meeting of the Worcester Sub- 
Section, held last September, was attended by a 
number of prominent local industrialists and senior 
members of the Institution. 


Above (right): Mr. Harold Burke, Chairman of 
Council, gives a luncheon address. On his right are 
Mr. B. G. L. Jackman, Birmingham Section Presi- 
dent, and Sir Walter Puckey, President of the 
Institution, with Lady Puckey. 


Top (left): Mr. R. Wheeler, Section Hon. 
Secretary, and Mr. R. H. Higgs, Section Chairman. 
Bottom (left): Mr. J. A. Hannay, a founder member 
of the Institution, gives some friendly advice to the 
President and to the Secretary of the Institution. 


Mr. W. F. S. Woodford. 
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EASTERN COUNTIES PRESIDENTIAL ADDRESS 


In December last. the Eastern Counties Section 
President, Mr. E. N. Farrar, gave his Presidential 
Address to the Section. The photograph below shows 
Mr. Farrar with members of the Section Committee, 
after the meeting. Left to right are: Mr. H. H. 
Dawson; Mr. S. L. Cook; Mr. L. A. Childs; Mr. 
A. B. Brook (Section Hon, Secretary); Mr. R. H. 
Pope; Mr. Farrar; and Mr. F. T. Dyer (Section 
Vice-President). 
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NEW APPOINTMENTS 


Mr. N. L. Akerman. Associate Member, has been 
appointed technical representative in Yorkshire for 
Dean Smith & Grace Limited, Keighley. Mr. 
Akerman was formerly Leeds Branch Manager for 
Burton Griffiths Company Ltd. (B.S.A. tools Group). 


Mr. F. L. Barker, Associate Member. has now 
relinquished his appointment with the Ford Motor 
Company to take up a position as Production 
Engineer with the Pyrene Company of Brentford. 


Mr. P. Bhattacharji, Associate Member, has re- 
cently been appointed General Manager of Messrs. 
Burn & Co. Ltd., Howrah Ironworks, Howrah. 

Mr. K. L. Brookfield, Associate Member, has 
recently relinquished his post as Lecturer responsible 
for Management Studies at Oxford to join I.C.1. as 
Work Study Officer in the Dyestuffs Division. 


Mr. F. A. Clements, Associate Member, has taken 
up an appointment as Works Manager with Robert 
Boby Limited. 


Mr. J. Cotterell, Associate Member, has recently 
been appointed Principal of the new Llandaff Tech- 
nical College, Cardiff. 


Mr. A. Devlin, Associate Member, is leaving this 
country to take up special duties for his firm, Messrs. 
Geo. Cohen Sons & Co. Ltd., the “600” Group. 
His position will be Technical Representative 
Machinery and Power Plant (Export Division), and 
he will spend about twelve months in the Far East. 
Mr. Devlin would welcome the opportunity of 
meeting any members who may be operating in 
Singapore or adjacent territory. 


Mr. G. C. Fairbanks, Associate Member, has been 
appointed Deputy General Manager (Production) of 
Elliott Brothers (London) Limited. Mr. Fairbanks 
has been for the last six years both Production 
Manager and later Works Manager of the Lewisham 
Works. He is now, however, responsible for the 
production at the factories at Rochester and Bore- 
hamwood. 


Mr. E. A. Gordon, Associate Member, has recently 
been appointed Engineer of Manufacture, Rectifier 
Division, Standard Telephones and Cables Limited. 


Mr. A. Houlton, Associate Member, has recently 
been appointed Sales and Engineering Manager of 
the Scottish Branch of Purdy Machinery Co. Ltd. 

Mr. F. L. Jenkins, Associate Member has now been 


transferred to the Ordnance Factory at Katni. M.P. 
India, as Superintendent. 


Mr. F. L. Jenkins, Associate Member, has now been 
cently been made a Director of Churchill-Redman 
Limited, Halifax. 


Mr. F. Mountifield. Associate Member, has re- 
cently been appointed Works Manager of Mervyn 
Instruments Limited. 


Mr. S. Pearson, Associate Member, has now been 
appointed Assistant Leciurer (Grade B) at Wolver- 
hampton and Staffordshire Technical College. 


Mr. R. W. Atkinson, Graduate, formerly Section 
Leader of the Planning Department, has been 
appointed Assistant Chief Production Engineer at the 
Projectile & Engineering Co. Ltd. 


Mr. J. B. Clapham, Graduate. is leaving this 
country to take up a position as Applications 
Manager for Australia and New Zealand for his 
Company. Messrs. J. W. Roberts Limited. 


Mr. N. J. Elander. Graduate, has now taken up a 
position as Assistant Planning Engineer with the 
Technical Engineering Division of the Metal Box 
Company Limited. Willesden. 


Mr. R. Marshall, Graduate, has taken up a posi- 
tion as Tool Designer with Marconi’s Wireless 
Telegraph Co. Ltd.. Basildon. 


Mr. J. P. Mellors, Graduate, has recently relin- 
quished his position as Designer Draughtsman with 
Orwood Tools Limited to take up a position with 
W. & T. Avery Limited as Production Designer. 


Mr. J. E. Poulter, Graduate, has now been 
appointed Works Superintendent of the Lambeth 
Works of Doulton & Co. Limited. 


Mr. Eric S. Slater, Graduate, has recently taken 
up an appointment as Production Development 
Engineer with Wilmot Breedon Limited, Birming- 
ham. 


Mr. Gerald Smith. Graduate, has been appointed 
General Manager (Padiham Works) of Greenbrook 
Engineering Co. Ltd. 


Mr. P. F. Thorpe, Graduate, has taken up a 
position as Assistant Works Manager with J. & E. 
Arnfields Limited, Audenshaw. Manchester. 


Mr. S. D. Whitehead. Student. the son of Mr. F. 
Whitehead, a past President of the Liverpool Section, 
has recently left this country for Johannesburg where 
he is taking up an appointment as Chief Draughts- 
man with Milners Safe Company (Africa) Ptv. 
Limited. 
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NEW BUILDING FUND APPEAL 


Since the publication of the last list, donations have been received from the following subscribers. (This 
list was compiled for press on 19th February, 1954.) 


L. W. Ballard, A.M.I.Prod.F 
R. B. Bristoll, Stud.I.Prod.F. 
R. M. Buckle, M.I.Prod.E. 
]. Butler, M.I.Prod.E. 


W. N. Ellerby, M.1.Prod.E. Marsden & Shiers Ltd. 
English Electric Co. Ltd. FE. Marslend, A.M.I.Prod.E. 
R. M. Evans, M.I.Prod.E. \. McDonald, M.I.Prod.E. 


P. J. Gibbons, A.M.I.Prod.E. FE. C. Nicholson, Grad.I.Prod.E. 
\. G. Crossland, Stud.I.Prod.E. T. Hardie, A.M.1I.Prod.E. H. P. Stern, Stud.I.Prod.E. 
\. J. S. Dadson, A.M.1.Prod.E W. T. Keeble, A.M.1.Prod.E. M. H. Taylor, M.1I.Prod.E. 
B. E. Downs, A.M.I.Prod.E. 
B. H. Dyson, M.I.Prod.E. A. MacNiven-Brown, M.I.Prod.E. F. W. Whitehead, M.I.Prod.E. 





' HAZLETON MEMORIAL LIBRARY 


Members are asked to note that the Library will normally be open between 10 a.m. and 5.30 p.m. from 
Monday to Friday each week. The full facilities will not be available at the following times during the month :— 
16th March 


Thursday, lith March from 11.0 a.m. Tuesday. 


Wednesday, 24th March from 12.0 p.m. 


from 2.30 p.m. 


[It would be helpful if, in addition to the title, the author's name and the classification number cou'd be quoted 


when ordering books. 


REVIEWS 


concerns, it is felt that many of the principles could 

be successfully applied in our own factories. 

* Plant Maintenance Conference,,” No. 3, Philadel- Some of the more specific and practical aspects of 
phia, 1952. Techniques of Plant Maintenance, plant maintenance are dealt with under such headings 

1952: Proceedings of the Technical Sessions as: “How to Maintain Plant Buildings”, “ How to 

(sponsored by the A.S.M.E. and the S.A.M.), held Maintain Electric Equipment”, “Maintenance in 

Chemical Plant’, “ Lubrication” and ‘ Maintenance 


. . . With the third Plant Maintenance Show, 
Philadelphia . . . 1952. New York, Clapp ©& Poliak in an Automobile Plant”, whilst from an administra- 
Inc., 1952. 182 pages. £3. 10. 0. tion standpoint there is food for thought in the sections 

relating to the analysis, reduction and classification of 
maintenance costs and on general maintenance prob- 


658.58 MAINTENANCE 


This work represents a complete transcription of 


22 lectures delivered at the third Plant Maintenance lems. D.J.J 
Conference in Philadelphia during January, 1952, and 
includes all questions put to the speakers and their 658 INDUSTRIAL ORGANISATION : 


spontaneous replies. It shows how the Plant Mainte- MANAGEMENT 
nance Department can effectively contribute to in- 
creasing productivity and gives a convincing argument 
to show that “preventive maintenance” is “ produc- 
tive maintenance ”’ 


The basic theme of the Conference is summed up in 


** Principles and Practice of Management ” by E. F. L. 
Brech. London, Longmans Green, 1953. 752 pages. 
Charts. £2. 10s. 
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the term “preventive maintenance”, and the papers 
deal with administrative and practical aspects in an 
authoritative manner. The authors, each of whom is 
obviously well qualified in his particular sphere, repre- 
sent a wide range of industries and for this reason the 
book should appeal to all Works Managers, Plant 
Engineers, and Production Engineers, regardless of the 
specific product with which they may be concerned. 
Numerous organisation charts, graphical records and 
record cards are reproduced to illustrate the text and 
whilst it is appreciated that they refer in the main to 
systems employed by the larger American industrial 


This work is a comprehensive guide to present-day 
principles and practices of management. It is edited 
by the well-known author on managerial matters, 
Mr. E. F. L. Brech, who supplies the introduction 
“Management in Principle”. In this he sets the tone 
by discussing not only the nature and background of 
management, but also by dealing with such diverse 
matters as management terminology, policy and organ- 
isation. 

After this general introduction follow the four main 
sections of the book, each written by an expert in his 
field. Under the heading “ Distribution”, various 
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aspects of sales activities and management, sales 
planning, distribution channels and various other points 
of home and export selling are discussed. Reference is 
also made to the organisation of sales departments and 
to advertising. 

Part 2, “ Production’, deals with production matters 
from the establishment of the production division and 
the design of the product, to the administration of 
production, e.g., measurement of work, production 
planning and supervision of production. 

“Personnel” is the title of Part 3; it analyses in 
detail the various aspects of personnel management and 
industrial relations. An interesting feature of this Part 
is an example of the procedure of taking a case to 
arbitration. 

Part 4 deals with “Control”, and describes an 
outline of control systems, and then goes into details 
of various types of budgets and cost control. 

Mr. Brech sums up this extensive volume by another 
contribution which he calls ‘“‘ Management in Practice ”’ 
in which he deals with such matters as Committees in 
an organisation, skill in management, and the position 
of management in the framework of national affairs. 

Extensive bibliographies at the end of each part are 
of great interest to students of management and to 
practising managers. 

There are subjects such as mathematics, law and 
medicine, where there is a clear line of demarcation 
between established fact and opinion. ‘The subject 
of management, however, does not fall into this 
category, and when reading the “Principles and 
Practice of Management’’, one wonders whether, by 
attempting to produce a comprehensive volume covering 
practically every aspect of management, whilst at the 
same time, by necessity, being dependent on _ the 
experiences and opinions of the various authors, Mr. 
Brech has not fallen between the two stools of pro- 
ducing an authoritative reference book on one hand, and 
a challenging and subjective management book on the 
other. 

This proviso, however, does not detract from the 
value of the book to Production Managers and Pro- 


duction Engineers. In fact, the “Principles and 
Practice of Management ”’ will be a valuable addition to 
any executive’s bookshelf. H.P.]. 


621.9 MACHINE TOOLS: MACHINING 


“Production Engineering for Higher National 
Certificate, Volume II, Jig and Tool Design” by 
R. Dent. London, English Universities Press Ltd., 
1953. (Technical College Series). 227 pages. 
Illustrated. Diagrams. 18s. 


Certain limitations make the average student’s book 
of very little use to the owner after he has completed 
his course. In “ Production Engineering Vol. 2” this 
is not the case. If you are a student, you want to 
learn how to calculate blank diameters for deep 
drawing: the examples given in this book are of such 
a nature that the Jig and Tool Designer will use them 
as a standard reference. 

There are over 220 pages divided into jigs and 
fixtures, small tools, economics and presswork. It is 
rather surprising that the book does not conclude with 
economics and include something about the economics 
of presswork in this section. It is even more surprising 
to find auto-cam design in economics. The fact, 
however, that sections are not quite in order is far 
outweighed by the very high standard of technical 
content. 

Mr. Dent has, all the time, dealt with fundamentals 
rather than tried to hold the reader’s interest with, 
perhaps, more spectacular aspects of the subject. His 
mathematics have been kept as simple and straight- 
forward as possible, but he has not hesitated to use 
such things as the calculus in economics where it is 
is really necessary. 


The illustrations are clear and a help to the written 
matier. I would say that the use of knurled thumb- 
screws on jigs should be altered, representing, as it does, 
such bad practice. 

There are a number of references to Volume I of this 
work which is concerned with machine tools. In Mr. 
Dent’s foreword he makes no secret of the fact that 
this book is intended as a comparison to its predecessor. 
Nevertheless it is almost complete in itself provided 
the reader already possesses some machine tool know- 
ledge. 

I consider this book to be very sound and would 
recommend it to students especially and to jig and 
tool designers and planners generally, but in the latter 
case I should imagine there will be enough live 
example; to work out without having to resort to those 


in this volume. R.E.M. 


651.7 REPORTS: FORMS 


“Design and Control of Business Forms” by 
Frank M. Knox. New York, McGraw-Hill Book 
Comp., 1952. 219 pages. Illustrated. Diagrams. 


$6.50. (NOMA Series in Office Management.) 

This is a comprehensive book, covering the field of 
business forms from many angles—from quality of 
paper to psychological and statistical problems. 

The author estimates that the average company 
spends $8 to $10 in clerical expenditure for each $1 
spent on forms. Therefore eight to ten times more 
attention should be given to the design of forms from 
the point of view of clerical expense, than that of 
printing or production costs. 

Mr. Knox sets up five requirements for a good form 
design : 

it must create a favourable mental attitude on 
the part of the operator towards the job ; 

2. it must afford the easiest possible method of 
entering the data on the form ; 

3. it must afford the easiest possible method of 
using the data after they have been entered on 
the form ; 

4. it must help to reduce the tendency to error 

in entering or using the data ; 
it must make for paper and printing economy 
within the limits set by efficient clerical use. 

In the light of these requirements he examines 
various aspects of designing and controlling the forms. 
Bearing in mind the losses in efficiency caused by ill- 
designed forms, he advocates strict control on the 
managerial level, simplification and reduction of un- 
necessary variety. Many (illustrated) examples show 
strikingly the difference between “‘ home-made” forms 
and their expert-designed counterparts. 

On the whole, this book should be recommended to 
every head of clerical departments, especially in larger 
firms, where clerical expenditure runs into considerable 
amounts. 

Although it does not in my opinion put big enough 
emphasis on methods of simplfying and “ streamlining ”’ 
office methods in operating the forms, Mr. Knox’s 
book is a valuable work, throwing proper light on one 
of many complex problems of office organisation. 


E.G.B. 
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621.86 MATERIALS HANDLING 


** Materials Handling ” by John R. Immer. New York, 
McGraw-Hill, 1953. 591 pages, illustrated, diagrams. 
£2. 17. 6d. 


This book is probably one of the most comprehensive 
yet published on this subject. The author has set out 
to cover a very wide field, and to do so he has had to 
leave out much detail that would have increased the 
value of the book. He has quoted widely from other 
works and other authorities, but as he gives full 
acknowledgments in every case the reader can refer to 
the original where he wishes to do so. 
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Like many other works on this subject, the book 
opens on a historical note and describes some of the 
very earliest examples of mechanical handling equip- 
ment. There follows a chapter on principles which 
completes Part I. 

Part If deals with motion and time study and gives 
useful information to those seeking the basic know- 
ledge of the subject that is necessary to anyone making 
a study of materials handling. Again, the amount ot 
detail is not great, but the reader is referred to other 
books on the subject, mostly published in America. 

Materials handling equipment is dealt with in 
Part III and as all the various types of equipment trom 
sack barrows to aerial ropeways are described in less 
than a hundred pages, it is felt that the book would 
have been of greater value to people in industry if 
more space had been devoted to this aspect of the 
subject. In most cases only the briefest intormation 1s 
given. 

The section on packaging is of limited inierest only, 
but some details are given of research work being 
carried out in this country and in the United States. 

Part V deals with analysis and includes surveys and 
two chapters on cost accounting systems and the deter- 
mination of handling costs. Che various aspects oi 
these subjects are dealt with in a very comprehensive 
manner, but the approach is more academic than 
practical. There is a chapter on how to sell bette: 
handling methods, but it must be remembered that 
psychological methods, which might be very successful 
in the United States, might not be so well received in 
this country. 

The next section covers organisation, production 
control, operator training, integration of equipment, 
maintenance and safety. All these subjects are dealt 
with very thoroughly, but all from the point of view of 
large organisations which are typical of American 
industry, but which are the exception rather than the 
rule in this country. 

The final section is devoted to special handling 
problems and covers a very wide field. Numerous 
examples are given of machine operations, warehousing 
activities and assembly methods. There is a _ very 
interesting chapter on air cargo handling in_ the 
United States and many examples are given of the 
American approach to what will obviously be an ever- 
increasing problem in the future. The chapter on rail- 
road and truck handling is of more interest in the 
United States than in this country owing to the 
different conditions and the different dimensions of 
rolling stock, but in the chapter on ship and barge 
handling the author describes what is being done in 
the American seaports and on the Great Lakes to find 
an answer to what is, perhaps, the greatest material 
handling problem in the world today. 

There is an Appendix giving selected sources of in- 
formation, a bibliography of magazine references and 

list of visual aids. The book is copiously illustrated 
and well indexed, and in general will probably be of 
more use to the student as a textbook than to people 
in industry with specific problems to solve. F.T.D. 


‘Materials Handling Manual” ed. by Carl C. 
Harrington. New York, Conover-Mast Publications 
Inc., 1952. 434 pages, illustrations, diagrams. 
£2. 10s. 


This book is generally descriptive rather than highly 
technical and it is well indexed and illustrated. It will 
be of more value to those looking for elementary 
descriptions of various types of equipment rather than 
to those with definite problems to solve. 

More space is given to auxiliary equipment than is 
usual in books of this nature, and it is felt that more 
space might have been given to conveyors and less to 
things like hooks, slings, ropes and jacks. 


At the beginning of the buok there are some good 
descriptions and illustrations of a large number of 
trucks of various types, followed by a chapter on 
wheels and castors. There follows a chapter on port- 
able lifts and elevators which is quite comprehensive, 
but a good deal of the equipment described and illus- 
trated has been largely superseded by the fork lift 
truck. 

The chapter on dock levellers is interesting as there 
has not been much information published in this 
country on this subject up to the present, but the one 
on unit loads does not add much to what is already 
generally known. There are some interesting descrip- 
tions of self-propelled cranes, but it is doubtful whether 
some of the types described and illustrated are avail- 
able in this country. 

The book then goes on to some good descriptions of 
overhead monorail runways, hoists and cranes, and 
then diverges from its general theme by devoting 
much space to detailed descriptions of grips, tongs and 
slings of wire rope and fibre rope. It is felt that these 
descriptions could have been better placed in an 
appendix as they deal with details rather than with 
principles. 

The chapters dealing with flat and troughed belt 
conveyors give more technical details than most of the 
others, but the usual practice is now rather to rely on 
the belt manufacturer to advise on the size and 
composition of the belt for specific applications, as the 
manufacturer of conveyor belts tends to become more 
and more a specialised business. 

Gravity conveyors and chutes are described and 
illustrated fully but without much technical detail, and 
there is a brief but interesting description of an auto- 
matic pallet loader. 

Overhead chain conveyors do not seem to have been 
given the space they deserve in a book of this nature, 
and only the briefest description is given. No mention 
is made of automatic loading and unloading devices 
nor of the various types of preselector gear which have 
been developed in recent years. The twin-rail over- 
head chain conveyor is not mentioned at all. 

The chapter dealing with flight, drag, apron and 
slat conveyors is very brief indeed considering the 
number of different types that come under these 
headings. Bucket elevators and pneumatic conveyors 
are described at greater length but without much 
technical detail. 

There is a chapter on miscellaneous conveyors and 
one on freight elevators, and the remainder of the book 
is devoted to auxiliary equipment such as racks and 
bins, industrial scales, and jacks and rams. F.T.D. 


ABSTRACTS 


621.365 ELECTRIC HEATING 


“Electric Resistance Heating.” (Electricity and 
Productivity Series No. 5.) British Electrical Develop- 
ment Association, London. London, the Association, 
(1953). 182 pages. Illustrated. Diagrams. 

This book consists of thirteen chapters on the various 
broad aspects of electric resistance heating. This name 
covers virtually all electric heating apart from the 
induction and dielectric types which are covered in a 
separate volume in this series. Each chapter is further 
broken down into the variants possible on each aspect. 
together with a photograph of a typical commercial 
example. These photographs, generally speaking, cover 
the equipment in actual production use and should 
be useful to Production Engineers. 

The main types of ovens and furnaces covered 
include electric salt baths, infra-red and convection 
ovens, electric resistance furnaces and electric steam 
boilers. Other chapters cover soft metal melting, liquid 
heating, platten, press and roll heating and various 
miscellaneous applications of electric heating. 
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621.791 WELDING 
** Welding of Austenitic Corrosion and Heat-Resisting 

Steels.” British Welding Research Association, 

London. London, the Association, 1953. 207 pages. 

Illustrated. Diagrams. £1 17s. 6d 

The book is written by a committee of experts 
representing all sections of industry. 

After a brief review of welding processes and 
metallurgical factors involved in welding these 
materials, there is a description of the welding equip- 
ments, its operation, recommended joint preparations 
and special techniques for each process. 

Another chapter deals with the cutting methods 
used for fabricating parts. Post-welding treatment such 
as finishing (grinding and polishing) heat treatment, 
inspection and testing methods are examined and pro- 
cedures recommended. 

The final chapters consider the problems of welding 
clad and special heat resisting varieties. Appendices 
list the proprietary types and the standard specification 
for austenitic corrosion and heat resisting steels. There 
is an extensive bibliography. 


OTHER ADDITIONS 


658.54 TIME AND MOTION STUDY 

Dipple, S. Bloye. ** Time Study in Light Industry.” 
Manchester, Emmott & Co. Ltd., 1946. 65 pages. 
Charts. 2/6. (Mechanical World Monographs.) 

Imperial Chemical Industries Ltd.—Central Labour 
Department, London. “Implications of Work 
Study.” London, The Department, 1952. 20 pages. 

Cotton Board — “Work Study Conference, St. 
Annes-on-Sea, 1952.”" Papers. Manchester, the 
Board, 1952. 57 pages. Charts. 3/-. 


658.5 PRODUCTION PLANNING AND CONTROL 

Blank, H. E., ed. ‘* How to Cut Production Costs : 
A Guide to Better Methods and Techniques.” 
New York, Funk @ Wagnalls Co., in association 
with Modern Industry Magazine, 1949. 384 pages. 
(Modern Industry Books.) ‘ 

British Specialist Team on Production Planning and 
Control.** Production Control : Report of a Visit 
to the U.S.A. in 1951.” London, British Pro- 
ductivity Council, 1953. 130 pages. Illustrated. 
Charts. 5/-. (Productivity Report.) 

Huckle, A. H. “Planning The Small Factory.” 
— Mitre Press, [n.d.] 133 pages. Diagrams. 
15/-. 


669 METALS; METALLURGY 
Great Britain—Ministry of Supply—Metals Economy 
Advisory Committee. “ Report.” London, 
H.M.S.O., 1952. 17 pages. 9d. 
Aitchison, Leslie. “Introduction to Industrial 
Metallurgy.” London, Macdonald © Evans, 1949. 
456 pages. Diagrams. 


378.962 TECHNICAL COLLEGES 
Ziirich—Eidgenéssische Technische Hochschule. ** Pro- 
gram und Stundenplan fiir das Winter-semester. 
1953/54." Ziirich, The School, 1953. 160 pages. 


378.996 TECHNICAL EDUCATION 
British Engineering Training Mission to Latin America. 
** Training in Britain of Engineers from Latin 
America: Report of the . . . Mission.” London. 
— of British Industries, 1952. 64 pages. 


744 TECHNICAL DRAWING 
French, Thomas E., and Svensen, Carl L. * Mechanical 
Drawing: A Text with Problem Layouts.” 
5th edition. Revised and enlarged. New York. 
McGraw-Hill, 1948. 437 pages. Illustrated. 
Diagrams. 


331.15 INDUSTRIAL RELATIONS 
Riegel, John W. **Management, Labour, and 
Technological Change.”” Ann Arbor, University 
of Michigan Press, 1942. 187 pages. (University 
of Michigan—Reports of the Bureau of Industrial 
Relations, No. 3.) 


658. INDUSTRIAL ORGANISATION ; 
MANAGEMENT 
Barish, Norman N. “ Systems Analysis for Effective 
Administration.””». New York, Funk & Wagnalls 
Co. in association with Modern Industry Magazine, 
1951. 315 pages. Illustrated. Diagrams. $5.00. 
(Modern Industry Books.) 


658.14 FINANCING ; CAPITALISATION 
Andrews, P. W. S., and Brunner, Elizabeth. ‘* Capital 
Development in Steel’ : A Study of the United 
Steel Companies Ltd. Oxford, Blackwell, 1951. 
374 pages. Illustrated. Diagrams. 


331.2 WAGES; PAY 
Peterson, Robert L. ‘* Work Incentives for Your 
Personnel.” University of  Illinois—Business 
Management Service, 1952. 20 pages. Illustrated. 
(University of Illinois Bulletin. Volume 49, No. 46, 
February, 1952. Business Management Service 
Bulletin No. 503.) 


331.215 JOB EVALUATION 
Smyth, Richard C., and Murphy, Matthew J. ‘“* Job 
Evaluation and Employee Rating.” New York, 
McGraw-Hill, 1946. 255 pages. (McGraw-Hill 
Industrial Organisation and Management Series.) 


331.5 SPECIAL TYPES OF WORKERS 
Great Britain—Ministry of Labour and National Service. 
* Age and Employment”; prepared by the 
Ministry of Labour . . . and the Central Office 
of Information. London, the Ministry, 1953. 
12 pages. Diagrams. 


331.84 USE OF LEISURE ; RECREATION 
Industrial Welfare Society, London. ‘“* Recreation in 
Industry.” 2nd edition. London, the Society, 
1949. 72 pages. 3/-. 


338.9 PRODUCTIVITY 
British Productivity Council, London. “ Policy and 
Programme.” London, The Council, 1953. 14 
pages. 6d. 


338.91 INDUSTRIAL PRODUCTION 
Scope Annual Review. ‘“ Coronation Year, 1953.” 
London, Scope Books Ltd., 1953. 95 pages. Por- 
traits. 5/-. 


666.97 CONCRETE 
Cement and Concrete Association, London. “* Biblio- 
graphy of Cement and Concrete: list of books 
and papers in London libraries, arranged in 
chronological order.”” London, The Association, 
1952. 96 pages. 


621.9 MACHINE TOOLS ; MACHINING 
Westinghouse Electric Corporation, Pittsburgh, Pa. 
** Machine Tool Electrical Handbook.” Pittsburgh, 
the Corporation, 1952. Looseleaf.  Tllustrated. 
Diagrams. 


621.9091 TOOLS 
Peatfield, A. E. “Hand Tools: Descriptions and 
Uses.” London, English Universities Press Ltd., 
1950. 185 pages. Illustrated. Diagrams. (Teach 
Yourself Books; Teach Yourself Mechanical 
Engineering, Volume I.) 
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621.92 GRINDING ; POLISHING 

Abrasive Industries Association, Stafford. ‘°* Safety in 
the Use and Care of Grinding Wheels.” Stafford, 
the Association, [n.d.] 24 pages. Diagrams. 

Cincinnati Milling Machine Co., Cincinnati, Ohio. 
“A New Concept in Grinding Wheels.” 
Cincinnati, the Company, 1952. 20° pages. 
Illustrated. 


624.0142 STEEL STRUCTURES 
Ashby, R. J., and others. “* Report on Experimental 
Investigation into the Behaviour of Angle 
Purlins, Ties and Struts.” London, British Con- 
structional Steelwork Association, 1953. 36 pages. 
Illustrated. Charts. (B.C.S.A. Publication No. 7, 
1953.) 


628.8 HEATING; VENTILATING ; AIR 
CONDITIONING 
“ Heating and Ventilating’. Engineering Data Book: 
(edited by) C. Strock. New York, Industrial Press, 
1948. Tables. 


629.11 MOTOR VEHICLES 
Cunningham, Henry M., and Sherman, William F. 
“ Production of Motor Vehicles: Managerial 
Techniques in Planning, Scheduling and Manu- 
facturing.” New York, McGraw-Hill, 1951. 
169 pages. Charts. 


655. PRINTING 
Shackleton, Frank. “Works Organisation and 
Management.” London, Pitman, 1949. 136 pages. 
Illustrated. (Printing Theory and Practice [series].) 


669.71 ALUMINIUM 

Aluminium Limited, Montreal. “Aluminium Panorama.” 
Montreal, The Firm, 1953. 126 pages. Illustrated. 
Charts. 

Dwight, J. B. “ Investigation into the Plastic Bending 
of Aluminium Alloy Beams.” London, Aluminium 
Development Association, 1953. 68 pages. IIlus- 
trated. Diagrams. 7/6. (A.D.A. Research Report 
No. 16.) 

Lyons, J. V., and Pumphrey, W. I. “ Properties of 
Some Binary Aluminium Alloys at Elevated 
Temperatures.” London, Aluminium Development 
Association, 1953. 20 pages. Illustrated. Dia- 
grams. (A.D.A. Research Report No. 17.) [Re- 
printed from Metallurgia, Vol. 46, Nov. and Dec., 
1952.] 


679.5 PLASTICS 
Scott Bader & Co. Ltd., Wollaston, Northants. 
“Polyester Handbook.” Wollaston, The Com- 
pany, 1953. 70 pages. Illustrated. 


681.2 INSTRUMENT MAKING 
British Industrial Measuring and Control Apparatus 
Manufacturers’ Association, London. ** Handbook 
1953.” London, The Association, 1953. 133 pages. 


Illustrated. 
681.61 TYPEWRITERS 
Imperial Typewriter Company Ltd., Leicester. 


“* Making Imperial Typewriters.” Leicester, The 
Company, [{1953.] 90 pages. Illustrated. 


685.3 FOOTWEAR 
British Productivity Council, London. “ Review of 
Productivity in the Footwear Industry.” London, 
The Council, 1953. 46 pages. 1/-. (Productivity 
Review.) 


690 BUILDING 

Aluminium Development Association, London. “ Alu- 
minium and its Alloys in Building.”” London, The 
Association, 1953. 76 pages. Illustrated. 3/6. 

Southern Counties Federation of Building Trades 
Employers, Horsham. “ Year Book and Directory, 
1953.” London, Pyramid Press Ltd., for the 
Federation, 1953. 


Timber Development Association Ltd., London. 
“* Prefabricated Timber Houses.” London, the 
Association, [194?]. 26 pages. Illustrated. 


Diagrams. 


669.1 IRON AND STEEL 

Osborne, A. K. “ Raw Materials of the Iron and 
Steel Industry.” London, Purchasing Officers 
Association, [1949]. 31 pages. 3/-. (Raw Material 
Survey Series.) 

British Cast Iron Research Association, Birmingham. 
*“ Thirty-second Annual Report for the Year 
ending June 30th, 1953.” Birmingham, the 
Association, 1953. 12 pages. 


669.686 TIN PLATE 
Hoare, W. E., and Hedges, E. S. “ Timplate.” 
London, Arnold, 1945. 292 pages. Illustrated. 
Diagrams. 


674 WOOD INDUSTRY ; WOODWORKING 
MACHINERY 
Horden, Robert H. ** Woodworking Industry Manage- 
ment: Organisation, Estimating and Costing.” 
London, Newnes, 1951. 134 pages. Illustrated. 
Diagrams. 


914.2 GREAT BRITAIN—DIRECTORIES 

British Engineers’ Association, London. ‘* Classified 
Handbook of Members and their Manufacturers.” 
1953 Edition. London, The Association, 1953. 
652 pages. 

Industrial Association of Wales and Monmouthshire, 
Cardiff. ‘“* Industrial Directory of Wales and 
Monmouthshire.” 2nd Edition. Cardiff, The 
Association, 1952. 340 pages. Illustrated. 10/6. 


942 ENGLAND—HISTORY 
Unwin, George. “ Industrial Organization in the Six- 
teenth and Seventeenth Centuries.” Oxford, 
Clarendon Press, 1904. 277 pages. 


791.4 FILMS 
Association of Scientific Workers—Film Committee. 
“Graded List of Scientific Films.” London, 
Harvey & Blythe, 1952. 73 pages. 6/6. 


531.715 OPTICAL MEASURING INSTRUMENTS 
Rantsch, Kurt. Die Optik in der Feinmesstechnik. 
** Miinchen, Carl Hanser Verlag, 1949.” 317 
pages. Illustrated. Diagrams. £2. 13. 6. (Tech- 
nisches Messen in Einzeldarstellungen; hrsg. von 
... K. Biirger. Bd. 2.) 


538 MAGNETISM; ELECTROMAGNETISM 
Permanent Magnet Association, Sheffield. ** Permanent 
Magnets.” Sheffield, The Association, 1953. 58 
pages. Illustrated. Charts. 10/-. 


607 RESEARCH 
Great Britain—Department of Scientific and Industrial 
Research. “Report for the Year 1951-2.” 
London, H.M.S.O., 1953. 293 pages. 8/-. (Cmd. 
8773.) 


608 PATENTS. TRADEMARKS 
White, T. A. Blanco. “ Trade Marks and the Law of 
Unfair Competition.” 2nd edition. London, 
Stevens & Sons Ltd., 1951. 74 pages. 5/-. (This 
is the Law Series.) 


657 ACCOUNTANCY 
Abbott, A. ‘“ Wages Procedures.” London, Office 
Management Association, 1949. 43 pages. 
Illustrated. Diagrams. 5/-. 
Institute of Municipal Treasurers and Accountants 
(Inc.), and Institute of Cost and Works Accountants. 
*“* Transport Costing.” London, Gee © Co., 1953. 
24 pages. 2/6d. 
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The symbol that means 
CERTIFIED ZINC ALLOY DIE CASTINGS 


The British Standards Institution, in collaboration with the Zinc Alloy Die Casters 
“1. Association, has introduced a certification scheme for zinc alloy die castings. Under this 
scheme, zinc alloy die casters may be licensed by the B.S.I. to use the Kite Mark gy on 
their castings as a guarantee that they are produced under strict analytical control and 
subject to inspection by the B.S.I., and that they comply with British Standard 1004. 
Certified castings normally bear the Kite Mark ¥Y » “B.S.1004” and the die caster’s 


name, trade mark, or B.S.I. licence number. To ensure complete satisfaction we recommend 


rcs. 


Bibs tate 


_ 


toss FRE TE 


that, on all your orders, you should specify: ‘ Certified zinc alloy die castings’. 


On March Ist 1954 the following members were licensed to operate the scheme: 


ADVANCED PRESSURE DIECASTING CO. LTD., 249A 
DUDLEY ROAD, BIRMINGHAM, 18. 


ALLOY PRESSURE DIE PRODUCTS LTD., BOWKER 
STREET, MOSELEY VILLAGE, WILLENHALL, STAFFS. 


ARMSTRONG’S PATENTS CO. LTD., EASTGATE, BEVERLEY, 
YORKS. 


THE BIRMINGHAM ALUMINIUM CASTING (1903) CO. 
LTD., BIRMID WORKS, SMETHWICK, BIRMINGHAM, 40. 


BRITISH DIE CASTING & ENGINEERING CO. LTD., 
EDWARD ROAD, NEW BARNET, HERTS., AND WEST 
CH.RTON TRADING ESTATE, NORTH SHIELDS. 


BURDON & MILES LTD., CEDAR AVENUE, ENFIELD 
HIGHWAY, MIDDX. 


DYSON & CO. ENFIELD (I9I9) LTD., SOUTHBURY 
WORKS, PONDERS END, ENFIELD, MIDDLESEX. 


FRY’S DIECASTINGS’ LTD., PRINCE GEORGE’S ROAD, 
MERTON ABBEY, LONDON, S.W.1I9. 


GILLS PRESSURE CASTINGS, 215 TYBURN ROAD, 
BIRMINGHAM, 24. 


JOHN IRELAND (WOLVERHAMPTON) LTD., BILSTON 
STREET, WOLVERHAMPTON. 


KAYE ALLOY CASTINGS LTD., ANNE ROAD, HANDS- 
WORTH, BIRMINGHAM, 21. 


ARCHIBALD KENRICK & SONS LTD., WEST BROMWICH, 
STAFFS. 


JOSEPH LUCAS LTD., FORMANS ROAD, SPARKHILL, 
BIRMINGHAM, II. 


METROPOLITAN PLASTICS LTD., GLENVILLE GROVE, 
DEPTFORD, LONDON, S.E.8. 


THE SHAW FOUNDRY CO., WILLENHALL, STAFFS. 


THE STANMORE ENGINEERING CO. LTD., LOWTHER 
ROAD, STANMORE, MIDDX. 


STREBOR DIECASTING CO. LTD., WINDLEY WORKS, 
WOLSEY STREET, RADCLIFFE, LANCS. 


T.A.L. DEVELOPMENTS LTD., BROADWATER WORKS, 
257 LORDSHIP LANE, TOTTENHAM, LONDON, N.17. 


WESTERN DIECASTING LTD., PHOENIX STREET, MAZE 
STREET, BARTON HILL, BRISTOL, §. 


WOLVERHAMPTON DIE-CASTING CO. LTD., GRAISELEY 
HILL WORKS, GRAISELEY HILL, AND RAGLAN STREET, 
WOLVERHAMPTON. 


ZINC ALLOY DIE CASTERS ASSOCIATION 
LINCOLN HOUSE, TURL STREET, OXFORD 
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“FORD HOBS 
GEARS 3507 FASTER” 


We've checked on it and the editors of PRODUCTION ENGIN- 
EERING & MANAGEMENT are right. At Ford Motor Company, 
U.S.A. 3}'' diameter, 9-pitch, 13'' face width transmission gears are 
being hobbed at a production rate 350% greater per spindle than 
compared with multiple spindle machines. To do this Ford uses 
one of the new Michigan Ultra-Speed gear hobbers equipped with 
double thread accurate unground Michigan hobs. Gears are 
hobbed two at a time, 58 seconds per pair. 

















Despite the high output rate 225 gears are produced per sharp- 
ening the hob. Among the reasons given are that ‘‘ the machine 
is of rugged, compact construction, simplified in design, with few 
gears for the index and main drive and ... with a maximum 
spindle speed of 1000 r.p.m.”’ 








Of interest is that better control of surface finish is obtained by 
easier subsequent shaving. Loading and unloading time is kept to a 
minimum by hydraulically-actuated expanding arbors. Vibration 
has been practically eliminated by providing maximum rigidity plus 
a flywheel to dampen torsional vibration. 


For further details, write for Bulletin No. 1458-52. 
GEAR PRODUCTION HEADQUARTERS. 


GASTON E. MARBAIX LTD 


DEVONSHIRE HOUSE, VICARAGE CRESCENT, BATTERSEA, 
LONDON, S.W.11 
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' PULLEY 
cena main vo comone) COMBINATION TU RRET LATHE © 
. fo All T Carbid 
, rt Pee eT FITTED WITH 18° TUDOR CHUCK Conteg Took <e 
j ! . 7% Tool Position Spindle Surface Feed 
I <a DESCRIPTION OF OPERATION ene Speed Cuts 
~—— — me * . Hex.Turret | Cross-slide | R.P.M. | Ft. perMin.| per inch 
| 7B I! Wo Chuck (using Loader) atA - - - is —_ _ —_ 
| Ora || Ow Rough Face End -_— - 4 — | $7.1 125 335 84 
moe : & Rough Bore B aod C and Turn 10" day 2 | — 125 325 84 
| Support and Rough Vee Grooves - - 3 | Rear | 40/24 | 110/60; 246 
; ; | Support and Finish Vee Grooves - -| 3 S.T.2 5 200 | Hand 
B | Finish Bore B and finish Turn 10” én. - 4 — 125 325 84 
¢ | Finish Taper Bore C - : + 5 Rear 125 260 84 
” | -- oe ee a Chamfer Vee Grooves - - | — $.7.3 125 325 Hand 
Y ) Support (unloader) and Part-offD  -| 6 | S.74 | 59/75 |150/200| 176 
in emai a are 


Capacity : 
4% in. dia. hole through 
spindle. 
23 in. dia. swing over 
stainless steel bed covers. 


Spindle: 
Mounted in ball and roller 
bearings. | 


Powerful metal-to-metal 

cone clutches transmit 

power through ground 
gears. 


OUR COMPLETE RANGE INCLUDES 
CAPSTAN AND TURRET LATHES WITH 
CAPACITIES UP TO 35 in. SWING OVER BED 
AND 8} in. DIA. HOLE THROUGH SPINDLE. 


Full details on request 


H.W. wa & CO.LTD 


SELLY OAK } BIRMINGHAM 29 


1 a 20) | en ee / 1 A) 


G 20 24 SWING LATHES 


with hydraulic protiling equipment 


OETAILS AND PRODUCTION DATA ON REQUEST 


JOHN LANG & SONS LTD., JOHNSTONE. RENFREWSHIRE 
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/NEVEN TOOLS 
| speed the job g 























IMPREGNATED DIAMOND PRODUCTS LTD - GLOUCESTER 
TELEPHONE 21164 (3 LINES) TELEGRAMS IMPREG GLOUCESTER 
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In practically every industry the pro- 
duction of holes in metal is an essential 
in one way or another. Making the equip- 
ment for producing these holes has been 


our business for more than half a century. 


TO CONSULT ASQUITH IS TO PLAN 
FOR THE MOST ECONOMICAL 
HIGH-GRADE PRODUCTION : 








WILLIAM ASQUITH LTD. HALIFAX 


LONDON OFFICE : HALIFAX HOUSE, STRAND, W.C.2. 





Sales & Service for the British Isles : 
DRUMMOND-ASQUITH 


DRUMMOND-ASQUITH (SALES) LTD., KING EOWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone : Midland 343! (5 Lines) Also at LONDON & GLASGOW 
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This close up of the MAXICUT 
No. 2A Gear Shaper shows gear 
blanks being ‘clocked’ with ease 
by turning the work-spindle 
from the side of the machine. 


~¥ 


Change gears are conveniently 
located at the side of the 
machine—another MAXICUT 
time-saving feature. 


FULL PARTICULARS ON REQUEST 


PRODUCTION GEAR SHAPERS 
DRUMMOND BROS., LTD., GUILDFORD 


Sales & Service DR UM MOND -—ASQ UITH for the British Isles _ 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST.. BIRMINGHAM 
‘Phone : Midland 3431 (5 Lines) Also at LONDON & GLASGOW 
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Portable Pressure... 
ae a SERIES 200 & 300 


= ip to 0-9 gals. per min. 
: a output at 5000 Ibs/sq. in. 
= a to 5/2 galls. per. min. 
coment at.500 Ibs/sq. ine _ 


SERIES 100 


‘HEAVY DUTY UNIT 


> Up to 4'4gals. per min. 
a dead at 5000 Ibs/sq. in. 








* De Si 
ydraulic pumps 
Independent portable self-contained hydraulic units to supply pressure from 


250 to 8000 Ibs/sq. in. at any desired point ... 


Full particulars on request 





Sales & Service... 


eo he British Isles: 
DRUMMOND-ASQUITH whaditnies 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 
"Phone : Midland 343! (5 Lines) Also at LONDON & GLASGOW 
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BLACKPOOL 
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Simpson, Baker & Co. Ltd. 
FARNHAM 

Wm. Dibben & Sons Ltd. 
GLASGOW 

Scottish Precision Eng. Co. 
GUILDFORD 

Sun Electrical Co. Ltd. 


woo. — oe eee 


Terr Ere 





AM 
s0W 





The Institution of Production Engineers Journal 


HOOVER 


AUTHORIZED DISTRIBUTORS: 


The Donovan Electrical Co. Ltd. 


Herbert Smith (Bradford) Ltd. 


Hendron Bros. (Electrical) Ltd. 
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DISTRIBUTOR SERVICE 


Nation-winedistributionof Hoover 
F.H.P. Motors exists through the 
following distributors. Any of them 
will welcome the opportunity of 


discussing your requirements. 





HULL 
E.G.S. Co. Ltd. 


IPSWICH 
Simpson, Baker & Co. Ltd. 


KING’S LYNN 
J. J. Eastick & Sons, Ltd. 


LEEDS 
E.G.S. Co. Ltd. 
Sun Electrical Co. Ltd. 


LIVERPOOL 
British Rawhide Belting Co. Ltd. 
Hirst, Ibbetson & Taylor Ltd. 


LONDON 

Acorn Machine Tool Co. (1936) Ltd., W.4. 
Alliance Wholesale Ltd., W.C.1. 

British Central Electrical Co. Ltd., E.C.1. 
British Rawhide Belting Co. Ltd., W.1. 
Jeary Electrical Co. Ltd., E.C.1. 

G. E. Jones & Sons Ltd., E.10. 

H.R.P., Ltd., S.W.3. 

Refrigeration Spares Ltd., E.11 and E.C.1. 
Rocke International Ltd., S.E.1. 

Simpson, Baker & Co. Ltd., S.W.1. 

Sun Electrical Co. Ltd., W.C.2. 

William Urquhart, Ltd., S.W.17 and 
S.W.18. 

LUTON 

Alliance Wholesale Ltd. 


MAIDSTONE 
Alliance Wholesale Ltd. 











LANARKSHIRE 


MANCHESTER 


Hirst, Ibbetson & Taylor 
Ltd. : 


NEWCASTLE 

E.G.S. Co. Ltd. 

Sun Electrical Co. Ltd. 
NEWPORT, 1.0.W. 

Wm. Dibben & Sons Ltd. 
NORWICH 

Eastick & Sons, Ltd. 
SALISBURY 

Wm. Dibben & Sons Ltd. 
SHEFFIELD 

Ratcliff (Electric) Ltd. 
SLOUGH 

Sun Electrical Co. Ltd. 
SOUTHAMPTON 

Wm. Dibben & Sons Ltd. 
Simpson, Baker & Co. Ltd. 
STOKE 

E.G.S. Co. Ltd. 
SWANSEA 

Simpson, Baker & Co. Ltd. 
TORQUAY 

Wm. Dibben & Sons Ltd. 
WEMBLEY 

Sun Electrical Co. Ltd. 
WINCHESTER 

Wm. Dibben & Sons Ltd. 
WORTHING 

Wm. Dibben & Sons Ltd. 





HOOVER LIMITED 


INDUSTRIAL PRODUCTS DEPARTMENT 


SCOTLAND 












lerson 





When replying to advertisements please mention the 





Journal 








The Institution of Production Engineers Journal 














CHAIN CONVEYOR 
SYSTEM 


Requiring no floor space . . . providing 
a smooth flow of work through all manu- 
facturing processes, irrespective of floor 
levels . . . and making the maximum use 
of available labour . , . the FLOWLINK 
Universal Chain Conveyor System can be 
installed to meet any requirement. It has 
a high load carrying capacity and can give 
a vertical rise and fall, so that, not only 
does it form a perfect conveyor, but a 
valuable tool for use in such processes as 
dipping, painting and drying. Easily adap- 
table to any change in production plans, it 
is inexpensive to install, yet of precision 






























——— 


tome, 


EE 


construction. 


Other FISHOLOW products 
FLOWLINE Belt Conveyors 
FLOWCLINE Portable Conveyors 
FLOWSTACK Pallets 
FLOWSTOR Mobile Storage Equipment 
FLOWSCREEN Standard Partitioning 
FLOWDOOR Clothes Lockers 


So | oe 











LONDON OFFICE : 46, Baker St., London, W.1. 
Tel. WELBECK 5402. 
MANCHESTER OFFICE: Clifton Lodge, Park 


Crescent, Victoria Park, Manchester 14. 
Tel RUSHOLME 6307. 
e r LIVERPOOL OFFICE : 604, Tower Building, Water 


St., Liverpool 2. Tel. CENTRAL 1170. 


MATERIAL HANDLING DIVISION |iigmmiiilieeicysrs= mies 


GLASGOW OFFICE : I, Clifton St., Glasgow, C.2. 
: : Tel. DOUGLAS 4297. 
Bordesley Works, Birmingham, 12. Tel: VIC 237] Also at NEWCASTLE-ON-TYNE, BELFAST and DUBLIN 























rnal The. Institution of Production Engineers Journal Xxxi 


| Cpe f 


me HERBERT 
R HIGH-POWER CARBIFACE 





eel 








Awo CARBIFINE CUTTERS 
TIPPED wre ARDOLOY 
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HIGH - POWER CARBI- 
FACE. For use on medium 
to high-powered machines 
for machining steels and 
cast-iron. 

Eleven sizes—3” to 16” dia. 
CARBIFINE. For light cuts 
oncast-ironandnon-ferrous 
materials. High degree of 


a 


surface finish on interrupt- 
ed surfaces. 

Eleven sizes—3” to 16” dia. 
Other types available for 
specific operations on 
various materials. 





@ POSITIVE TOOTH LOCKING ARRANGEMENT. 
THE TEETH CANNOT MOVE EVEN UNDER THE MOST SEVERE CONDITIONS. 
@ TEETH WITH DIFFERENT RAKE ANGLES CAN BE FITTED IN THE SAME 
*CUTTER BODY. UNBROKEN RING OF METAL OUTSIDE TOOTH HOLES. 


Full details from Ardoloy Sales Department, Head Works. ‘Phone: 8878I—Ext. 26. 


ALFRED HERBERT LTD °* COVENTRY 


When replying to advertisements please mention the Journal 
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: Another user gets an output bonus! 
TWO PARTS produced together on the 
Wickman Multi-spindle Automatic 

















































| 2 
a 
: Z in 91 seconds 
a ae 750" 4 - 3.25 
STATION 18 375. 4 
| 0 
unig ~ : aioe 
| ‘| S s 
ee. a + 
i a | | Commutator Hub I. 
; j j and Clamping Ring 2.496" 1.585" DIA. +e 1.546" DIA. LSS" DIA 1.5625" WHIT. 
> (Mild Steel). DIA + 00s + 002 2 TP. 
STATION 2 7 ae ae: 
~ 
030° RAD. 
1 | he MN 
| =I r So often the production engineer thinks in terms of one part, and one machine to make 
7 — alt it... and although it may be the exception rather than the rule to make two parts 
J 


Li together on a Wickman Automatic, this example demonstrates the outlook of Wickman 
Engineers in planning for maximum machine utilisation, and the exceptional tooling 
opportunities offered by the range of Multi-spindle Automatics. 





STATION 3 





Whether you’re looking for higher output, or putting new parts into production, it will 
ie ee pay you to let Wickman engineers investigate the possibilities of tooling up a Multi- 
Ess iL spindle Automatic to meet your requirements. Remember, there are no expensive 
| Pes interchangeable cams to design and make; by means of the Wickman patent autosetting 
J (—o a mechanism all tool feed strokes and bar feed can be set in a matter of minutes, and a 
sais wide range of standard attachments is available. 











STATION 4 
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: - STATION 6 


: 
; Wickman 23”—6 Spindle 
: Bor Automatic. 


WICKMAN of COVENTRY 


LONDON -: BRISTOL . BIRMINGHAM ° MANCHESTER 
LEEDS ° GLASGOW ° NEWCASTLE ° BELFAST 
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Photograph by permission of 
Ruston & Hornsby Ltd., Lincoln 


‘What have you 


in stock?’ 


The answer is that nearly 50,000 Stag Major Superweld Tools are obtainable from stock. 
You have only to send in your order, specifying shape number and size (a chart of the 
most popular sizes, shape num- 
bers and sections is readily 
obtainable) and the tools will be 


despatched at once. 








@ SOLID ENDS OF STAG MAJOR SUPER-HIGH SPEED STEEL To Edgar Allen & Co. Ltd., Sheffield, 9 
Please post “Stag Major Superweld- 
@ MADE IN A BRAND NEW FACTORY WITH EVERY MODERN FACILITY Age a ve Plage, Frye ney. 


@ DESIGNED AND HEAT-TREATED BY EXPERTS, AND ABOVE ALL READY NAME 2. sees esseereveeseneneceree seecsess 
FOR USE THE MOMENT THEY ARE UNPACKED Firm 


@ NO FORGING—NO HARDENING—NO GRINDING DIONE. risitnte iccsrsenevtenpmes 


@ DELIVERY FREE canola’ 
Write for chart and booklet, using coupon rican 


EDGAR ALLEN & CO, LIMITED. 
IMPERIAL STEEL WORKS:- SHEFFIELD.9 


TELEPHONE : SHEFFIELD 41054, TELEGRAMS : ALLEN, SHEFFIELD 9 
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WELSH HARP - EDGWARE ROAD - LONDON N.W.2 ° Telephone GLADSTONE 0033 


ALSO AT BIRMINGHAM Tel. SPRINGFIELD 1134/5 * STOCKPORT Tel. STOCKPORT 5241 - GLASGOW Tel. MERRYLEE 2822 
PSC 
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PRESSURE DIE-CAST 






This large Aluminium Gas Governor Housing is a 
typical example of a modern application of the 
pressure die-casting process. 


If you use aluminium components in appreciable 
quantities, die-casting merits your careful consider- 
ation. Die-casting not only speeds production but 
in many cases no subsequent machining is required. 


Consultation with us at the design stage will ensure 
the maximum saving in cost. 


WOLVERHAMPTON DIE-CASTING 


AFFILIATED WITH 


PRECISION CASTINGS CO. INC. (U.S.A.) 


WOLVERHAMPTON DIE-CASTING CO. LTD. - GRAISELEY HILL WORKS - WOLVERHAMPTON 
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SPARKS 
ARE THE BEST 
FORM 
GRINDERS 














Spark machining has shown 
phenomenal savings in many 
tool room applications using 
semi-skilled labour. If you 
problem is complicated 
shapes and hard-to-machine 
materials, it would interest 
you to see our demonstra- 
tion equipment put to a 


test on your own particular 








machining, diesinking or 


piercing operation. 





> 
@ 





le 

3 We illustrate a typical Form Tool made by the Sparcatron 
a Process. 

ut 








~ 
@ : 
9 ON aT RR EIT LS TR 


| | 
il Ny |  Sparcatron spark machining methods and 
‘ ‘G Na 0 apparatus are fully protected by British and 
| foreign patents. 


TUFFLEY CRESCENT - GLOUCESTER Telephone: Gloucester 21/64 (3 Lines) 





Sole licensees in the United Kingdom; \MPREGNATED DIAMOND PRODUCTS LIMITED - GLOUCESTER 
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What are Unbrako standards ? 
Didn’t you know? Well, they're the five types of socket 
head screws which you see illustrated. Precision formed, 
close tolerance screws which meet the everyday needs of 
engineering. 

Available in B.S.F., Whitworth, B.A., Metric, A.N.C., 
A.N.F., and Unified threads in all sizes. 


Made to the exacting quality specification 
of the world’s largest specialist screw manufacturers, 


they are always obtainable from Unbrako Distributors throughout the world. 


UNBRAKO 
COVENTRY 


SOCKET 





co. LTD. 
ENGLAND 


SCREW 
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-| LDC ranxu’morons 





Where the going is tough—cement 
works, steel works, flour mills and 
similar installations—you will find 
L.D.C. ‘Fankuld’ motors, chosen for 
their ability to stand up to rough and 
continuous usage. Efficient cooling 





plus ‘extra’ features including dust 
tight terminal boxes and dust excluders 
on extended shafts, ensure reliability 
under the most arduous conditions — 





, | good reasons why L.D.C. ‘Fankuld’ 
“am motors are found everywhere. 












ocket 
rmed, 
ds of 
|e oe P — RELIABILITY 
fInc 
ea 
ey SYMBOL OF POWER IN INDUSTRY FOR OVER 50 YEARS 
TD. TRAFFORD PARK, MANCHESTER 17 ACTON LANE, WILLESDEN, LONDON, N.W.10 
N London & Export Office: ST. STEPHEN’S HOUSE, VICTORIA EMBANKMENT, WESTMINSTER, LONDON, S.W.|1 
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Costing... 


expenditure controlled 
waste eliminated 


current facts—not past history 


+ + + 


more detail in less time 


the very job lor 





Costing may be only one 
process in accounting but 


it is always necessary 
wherever labour is em- 
ployed and materials con- HE 


sumed. Hollerith takes the 


* whole of accountancy in Electrical PUNCHED CARD 
its stride—but costing is 
an admirable starting point ACCOU NTING 
for an enquiry. It costs : 
nothing to find out what 





\ 








Hollerith might save you. 


THE BRITISH TABULATING MACHINE CO. LTD 


Head Office: 17 Park Lane - London - W.1 Telephone: HY De Park 8155 


Offices in principal cities in Great Britain and Oversea 








JPE 5312/146 
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Precision Automatic Model 1.h. 


FOR RAPID PRODUCTION AND 
CLOSE ean 


Largest dia. of component (Brass) . 275° 
Largest dia. of component (Steel) .. 236° 
Maximum length of component = .. 2.952” 
Spindle speeds .. .. 1980—6000 R.P.M. 





Precision Gear Hobbing Machine Model W.1. 


MODERN DESIGN - EASY SETTING 
PRECISION WITH EFFICIENCY... 


Maximum gear dia. os lh 
Maximum face width ie ee Se 
Maximum pitch module .. .. .. 8 

8 cutter spindle speeds from 500—2500 R.P.M. 








Precision Automatic Model G.12. 


VERSATILE IN USE - SIMPLE IN firme: 
SETTING - ELECTRICAL CONTROL | 


Largest dia. of component, round 12.7 m/m. 


Soa 













Maximum length of component 140 m/m 


Working spindle speeds 1000—8000 R.P.M. 





The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N’‘wW.10 600 


GROUP 





Telephone Elgar 4000 1 0 ines) Telegrams: Selsomachi, London 
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COMBINES THE HIGHEST PRECISION WITH 
ROBUST CONSTRUCTION © MAG. UP TO 1,000X 
Combining the following features: Dead centre, adjustable drive 
for zero settings, large vernier screen reading direct to 6 secs. 


(estimation 3 secs.) and conforms to N.P.L. Specification 
MOY/SCMI/56. 





MAIN DIMENSIONS 





Oiatee GF CORRIOS, 60.05 .cecccsccsecees 43° = (117.5 m/m.) 
Centre Distance (on Base) ......... 24” (610 m/m.) 
BOE FN FIND 055 -ccsccccsscsccness 74” dia. (190 m/m ) 
PIII ac ceccsnss. sontevcsere No. 2 Morse Taper 
EE, MIND occ veinecsceccecsenapaniees sé 4 2 Ibs. 


PRECISION ; 
GRINDING, LTD. » 


MILL GREEN RD., 
MITCHAM, SURREY 
"Phone : MITCHAM 3014 


A SUBSIDIARY OF GEORGE H. ALEXANDER MACHINERY LTD. 


82-84 COLESHILL ST., B’HAM. ’Phone ASTON CROSS 3264 
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MODEL 1039M 


Tube ..... 23” dia. 
re 
eecists cw 
lee wee oe Oe 
Weight ..... . 94lb. 


6 COSSOR 


; ELECTRONIC 
INSTRUMENTS 











@ FULL DETAILS ON APPLICATION TO THE MANUFACTURERS 
' Ci.48 

A. C. COSSOR LTD... INSTRUMENT DIVISION 
Telephone : CA Nonbury 1234 (30 lines) 


COSSOR Valves and 



























(Dept. 35), 


Tubes for 





the 
truly 
portable 


oscillograph 





The smallest in the Cossor oscillograph 
range, Model 1039M completely fulfils the 
requirements of a really portable instru- 
ment. With wide bandwidth—25 c/s to 
1.5 mc/s—the amplifier will accurately 
reproduce all waveforms encountered in 
Television receivers. An LF range is 
provided so that increased gain may be 
obtained with the usual reduction of 
bandwidth—25 c/s to 120 kc/s. 


The timebase is continuously variable 
from 10 cs to 50 ke s in five ranges and 
good resolution of line and frame sync 
pulses is easily obtained. 





Input connections are by five recessed 
sockets giving access to the X and Y plates 
Amplifier, Synchronisation and Earth. 


Although miniaturised and weighing 
only 9} Ibs., the oscillograph has a tube of 
2? in. diameter giving a screen of 
adequate size for most monitoring and 
servicing displays. To safeguard against 
transit fractures, the nine control knobs 
are of metal and the tube face is protected 
by a domed metal cap. 


MODEL 
1039M 


HIGHBURY, LONDON, N.5 
OR FROM YOUR BVA WHOLESALER 


top performance 
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SPEEDING 
PRODUCTION ON 
‘PROTEUS’ PROPELLER 
TURBINE ENGINES 


The Institution of Production Engineers Journal 


At The Bristoi Aeroplane Co. Ltd. shroud-plates 
for the **Proteus"’ propeller turbine engine are 
ground to close limits and the highest possible 
standard of finish on this PRECIMAX model 
RS 36 rotary table surface grinder. The plates, 
27hin. dia., are ground on a 2in. wide surface. 


This machine has many outstanding features 
counting for better, faster and more accurate 
production, 


Ask for full details. 


JOHN LUND LTD - GROSS HILLS © KEIGHLEY * YORKS 
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Spindle speeds up to 3,100 R.P.M. 
a Hydra-Copy Attachment available. 


} 


| ELH. JONES 


| (MACHINE ToeLs) [| TP GARANTOOLS HOUSE, PORTSLADE 
| BRIGHTON - - - SUSSEX 


Telephone : HOVE 47253 Telegrams : Garantools, Portslade 


LONDON - BIRMINGHAM - EDINBURGH - MANCHESTER 








BRISTOL 





RATHBONE 
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Pallet 
Conveyors 


Portable Conveyors 





Complete Telpher 
Installations 








something 
worth 
knowing 


Paterson Hughes Mech- | 


anical Handling Systems Portable Sack Elevators 
are used in almost every 
industry in the world. 


Sand Storage 
Hoppers 











Slat Conveyors 





Overhead Travelling Cranes 


Sand Conditioning Plant 


Overhead Chain Conveyors 


LONDON * BEDFORD HOUSE, BEDFORD ST., STRAND, LONDON, W.C.2 - Phone TEMPLE BAR 7274-6 


pat E R S ON H U G H F 9 BIRMINGHAM 3 HIGHFIELD ROAD, EDGBASTON, BIRMINGHAM I5 ‘ Phone EDGBASTON 2957-8 


t NGINFEFRING COMPANY IIMITED «& 





GLASGOW * WYNDFORD WORKS, MARYHILL, GLASGOW ° Phone MARYHILL 2172-4 
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CEJ TAPS 


Spiral Flute Taps for blind hole tapping. 
Spiral Point Taps for through hole tapping. 
in each case only one tap is needed. 






CEJ ROUND DIES 


Adjustable or solid; 
obtainable in all 
standards. 





CEJ GAUGE BLOCKS 


are the foundation for accuracy and precision in 
7 the Engineering Industry and are universally adopted 
2 by industrial and scientific users. 


They are manufactured to four Standards of 
accuracy. 
Accuracy AA for highest 
' scientific purpose. 


are in steadily increasing demand throughout 













industry. Their precision and exemplary 
accuracy ensure complete satisfaction. 













Accuracy A_ for reference use. 
Accuracy B for inspection use. 
Accuracy C for workshop use. 


14-6 A.D. & A.P.I. APPROVED 
oc SOUTHFIELDS ROAD - DUNSTABLE BEDS - TEL: DUNSTABLE 422/3 
When replying to advertisements please mention the Journal wae 


CEJoua NSSON LTD. 
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DRILLING 
ETAPPING 
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These units are designed for adaptation 

















to special-purpose requirements, and can 


























be built up to cover a great number of 
multiple operations. Many capacities and 


types are available for difficult jobs which 
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would otherwise be economically impossible. 
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Your specific problems are invited so that 


makers’ recommendations can be submitted. 


SOLE AGENTS IN GREAT BRITAIN [ome | 


AND NORTHERN IRELAND G00 = 


SONS AND COMPANY LIMITED 





























SUNBEAM ROAD, LONDON, N.W.10 - Telephone: Elgar 7222/7 + STANNINGLEY, Near LEEDS 


* Telephone: Pudsey 2241 
And at Kingsbury (Nr. Tamworth) - Manchester - Glasgow - Morriston, Swansea + Newcastle - Sheffield - Southampton - Belfast - Bath 
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HORDERN. MASON & EDWARDS 


PYPE HAYES, BIRMINGHAM, 24, ENGLAND. Telephone: ASHfield 1104(7 lines) Telegrams: ‘Aitchemmee B’ham 
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Telephone: Ossett 353 4 
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production control... 


needs the rapid accumulation 
and co-ordination of detailed 
information about materials and 
processes. There is no better 
or faster means of compiling and 
presenting detailed information 
than that afforded by the 
Powers-Samas Punched Card System. 
Ask for more information from 


POWERS-SAMAS 


Powers-Samas Accounting Machines (Sales) Ltd. Powers-Samas House, Holborn Bars, London, E.C.1 


When replying to advertisements please mention the Journal 





BROOM & WADE, HIGH WYCOMBE, ENGLAND, [thon : tien ico renee 


Telegrams: ‘* Broom", High Wycombe. 
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Throughout the world *“* BROOMWADE ”’ ©) - and ** RELIABILITY ” are synonymous 


° ° ry a we, 





Photograph by courtesy of Messrs. H. P. Bulmer & Co., Ltd. 


Proving their Morvth 
“BROOMWADE” and the CIDER MAKER 


The Cider factory of H. P. Bulmer & Co., Ltd., at Hereford, is reputed to be the largest in the 
world. Here a battery of “‘ Broomwade”’ D type Air Compressors supplies the air for the operation 
of bottling machinery, pressing of cotton pulp for filters, and for various hand tools. The com- 
pressors are also used in connection with the operation of valves in 4'' and 6'' pipe lines in the 
new apple pressing plant. Bulmer specified ‘“ Broomwade” air compressors for efficiency and 
reliability. You, too, can rely on ““ BROOMWADE” pneumatic equipment—it never fails to give 
satisfactory service. “‘ BROOMWADE” pneumatic equipment is built to meet your requirements. 


“* BROOMWADE” offers you: 


Y Expert technical advice on all your compressed air problems. 
€ Complete world-wide, after-sales service by works trained personnel. 
€ Low initial cost—early delivery. 


*“BEOOMWADE”’*’ 


Air Compressors and Pneumatic Tools are used throughout the World 
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NOW-1w YOUR OWN CONVEYOR / aa Bolting P.C.P. sections together to form the trac 


| THE P.C. SRHEAD CHAIN CONVEYOR 
| —YOU S (Millie OLT 1T TOGETHER 




























Now you can put a conveyor in yourself—in less time and at 
less outlay than you'd credit. Give us your plan. We'll give you 
| a conveyor, for quick and easy assembly good for years of 
trouble-free running. No waiting, no hold-ups, no heavy 
installation costs. 
| FIND OUT MORE—send for free illustrated folder which gives 
you full details of this install-it-yourself conveyor. We shall be 
pleased to send an engineer to advise customers before 
installation and to check up afterwards. 
1. TRACK: 2 steel angle sections ready-drilled 
for bolting together. 
2. SUSPENSION: By KING Patent Den- Tang hangers. 
3. DRIVE UNIT: 90° or 180° sprocket fitted with 
overload cut-outs. 
4. BENDS: Horizontal or vertical. Normal radius 
2 ft; less if required. Ps on y 
5. LOAD: Up to 100 lbs. at 8” intervals with single Close up of trolley and chain. 
suspension. Heavier loads can be arranged. = 
6. SPEEDS: Constant or variable, as required. 


CONVEYORS - CRANES 
PULLEY BLOCKS 


Covered by British and Foreign Patents 


KINGS STRENGTHEN YOUR HAND 





& 








REGISTERED TRADE MARK 


lines) OUR REPRESENTATIVE WILL CALL ON YOU—ANYWHERE iN THE WORLD 
ines). 





Picture of conveyor in action. 


Write for p.c.p. Folder to GEO. W. KING LTD., 13 ARGYLE WORKS, STEVENAGE, HERTS. TEL: STEVENAGE 440. 
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APEGQ 5c DIE CASTER 
‘inoned out’ the production problems 





PECO machines have completely modernized the technique of Cold Chamber 


Die-Casting and with their unique feature, an electrical control, they are considerably in 


advance of other machines on the market. Four core-pulling connections, hydra 


tion cylinder and bumper bars for mechanical ejection are fully interlocked, permitting 


operation in any sequence. 


Pressure 


ulic ejec- 


illustrated literature on the 2c and 10c Die-Casting Machines will be) gladly sentfon request. 








The 








These sole plates are 
being produced by 
the BRITISH DIE- 
CASTING COM- 
PANY for MORPHY- 
RICHARDS LTD. 

The main illustra- 
tion is of the pro- 
duction of these 
castings completely 
carried out on the 
PECO Sc Die-Caster 











THE PROJECTILE & ENGINEERING COMPANY LIMITED 


ACRE STREET, BATTERSEA, LONDON, S.W.8 Telephone: MACAULAY 1212 Telegrams: PROFECTUS CLAPROAD, LONDON Cables : PROFECTUS, LONDON 





FOR TIME RECORDS AND COST CONTROL 


GLEDHILL - BROOK 








The Gledhill-Brook Company was 
intimately concerned with the 
earliest problems associated with 
the design and production of time 
recording machines. The first effi- 
cient electric-impulse recorders 
with accurate timekeeping inde- 
pendant of electric frequency or 
external influence were produced 
by Gledhill-Brook. 

One of industry’s urgent needs is 
the reduction of waste—especially 
the waste of time which costs money. That is where we are 
concerned and qualified to help. Our wide range of time- 
recording models covers most needs for the control of 
wages and labour. 











THE J.M.C. MODEL 


SPECIALLY DESIGNED FOR 


SMALL STAFFS 


This is a recent GLEDHILL-BROOK product. It records 
attendanc2 times IN and OUT and job process times 
ON and OFF. It prints on the face of the card and 


requires the card to 
be headed on one 
side only. Fitted 
with patentGledhill- 
Brook electrical 
movement, or with 
mechanical move- 
ment if so desired. 


STEEL CASE 
CELLULOSE FINISH 








GLEDHILL-BROOK TIME RECORDERS LIMITED 


HUDDERSFIELD 


20, EMPIRE WORKS 
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© Better finish 


© Greater 
accuracy 


© Increased 
output 


© Lower 


production 


Sap eer ee 


ecosts 





PR, 
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| 


VS.8 UNIVERSAL 


UNDERPASS 
ROTARY GEAR FINISHING MACHINES 


CAPACITIES tw © 

1” to 12’ 
| 1” to 18” 
MAX. FACE WIDTH 5” 





Full technical data on request 


W-:E-SYKES LIMITED 







STAINES: MIDDLESEX: ENGLAND 


Telephone: Staines 4281 Telegrams: ‘Sykutter, Staines” 











When replying to advertisements please mention the Journal 
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HE ZINC ALLOY DIE CASTERS ASSOCIATION 
includes all the leading zinc alloy die casters in the U.K. 
The Association and its Members welcome all enquiries on 
the properties, design and application of the castings. Prob- 
lems are submitted anonymously to the experts on its 
Technical Committee whose verdict is impartial. A list of 
publications will be sent on request. Enquiries regarding 
the supply of castings should be sent to Members whose 
names are given below. The Association is a non-trading 
body and is in no way concerned with any questions of price. 


FULL MEMBERS Firms mainly engaged in the pro- 


duction of castings for general sale. 


ADVANCED PRESSURE DIE- 
CASTING CO. LTD., B’HAM. 


ALLOY PRESSURE DIE PRO- 
DUCTS LTD., WILLENHALL. 


THOMAS ASHWORTH & CO. 
LTD., BURNLEY. 


AVON DIECASTING CO. LTD., 
BIRMINGHAM. 


BIRMINGHAM ALUMINIUM 
CASTING (1903) CO. LTD. 


BRITISH DIE CASTING & 
ENG. CO. LTD., LONDON. 


BURDON & MILES LTD., 
ENFIELD HIGHWAY, MIDDX. 
CHASE NON-FERROUS 
METAL CO. LTD., ENFIELD. 


DIE CASTING MACHINE 
TOOLS LTD., LONDON. 


DYSON & CO. ENFIELD (1919) 
LTD., ENFIELD. 


FRY’S DIECASTINGS LTD., 
LONDON. 


GILLS PRESSURE CASTINGS, 
BIRMINGHAM. 


JOHN IRELAND (WOLVER- 
HAMPTON) LTD. 


KAYE: ALLOY CASTINGS 
LTD., BIRMINGHAM. 


METAL CASTINGS LTD. 
WORCESTER. 


ORB ENGINEERING WORKS 
LTD., MANCHESTER. 


PATENT DIE-CASTINGS CO 
LTD., LONDON 


SHAW FOUNDRY CO., WIL- 
LENHALL. 


SPARKLETS LTD.. LONDON 


STREBOR DIECASTING CO 
LTD., RADCLIFFE, LANCS. 


T. A. L. DEVELOPMENTS 
LTD., LONDON. 


UNIVERSAL ENGINEERING 
CoO., NOTTINGHAM. 


WESTERN DIECASTING LTD. 
BRISTOL. 


WOLVERHAMPTON DIE- 
CASTING CO. LTD., WOL- 
VERHAMPTON. 


ASSOCIATE MEMBERS Firms mainly engaged in 


the production of castings for use in their own products. 


ACME WRINGERS LTD., 
GLASGOW. 


AC-DELCO (GEN. MOTORS 
LTD.), DUNSTABLE. 


ARMSTRONG’S PATENTS CO. 
LTD., BEVERLEY, YORK- 
SHIRE. 


W. & T. AVERY LTD., BIR- 
MINGHAM. 


BLETCHLEY ENGINEERING 
Co. LTD., SLOUGH. 


BRITISH _THOMSON-HOUS- 
TON CO. LTD., BIRMINGHAM. 


WM. COULTHARD & CO. 
LTD., CARLISLE. 


EVERED & CO. LTD., SMETH- 
WICK. 


GEORGE GOODMAN LTD., 
BIRMINGHAM. 


CHARLES HILL & CO. LTD., 
BIRMINGHAM. 


INGALL, PARSONS, CLIVE & 
Co. LTD., BIRMINGHAM. 


ARCHIBALD KENRICK & SONS 
LTD., WEST BROMWICH. 


LAN-BAR LIMITED. BIR- 
MINGHAM. 


fosert LUCAS LTD., BIR- 
INGHAM. 


MECCANO LTD., LIVERPOOL 


METROPOLITAN PLASTICS 
LTD., DEPTFORD. 


METTOY CO. LTD.. NORTH- 
AMPTON. 


PHILLIPS & CROSS LTD. 
BIRMINGHAM. 


RAWLINGS _ MANUFACTUR 
ING CO. LTD., LONDON. 


STANMORE ENGINEERING 
co. LTD., STANMORE, 
MIDDLESEX. 


WITHERS (WALSALL) LTD.. 
WALSALL. 


YALE & TOWNE MANUFAC- 
TURING CO., WILLENHALL, 
STAFFS. 


LZADGA) 





ZING ALLOY DIE GASTERS ASSOCIATION 


Lincoln House, Turl Street, Oxford. Telephone Oxford 48088 
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This way o¥t Of Your 
‘flexible’ ve°blems 


Use our experience and service as makers and 
suppliers of every kind of flexible tubing and 
hose to find the most economical solution to 
your problems. Call at our London Showrooms 
—where hundreds of samples and photographs 
of special applications can be seen —or let us 
send someone to talk things over with you. 


Compofiex 


FLEXIBLE TUBING & HOSES 


Compoflex Company Limited. Factories at 
Diggle Nr. Oldham and South Wimbledon 


Write now for 
“ COMPOFLEX FLEXIBLE TUBING & HOSES ” 
our new descriptive brechure which includes 


GAS AND AIR HOSE: SUCTION AND DELIVERY HOSE METALLIC 
FLEXIBLES © RUBBER FLEXIBLES ° “SPECIALS” ETC’ FITTINGS AND 
COUPLINGS © COMPOTAPE 

















If there is a ‘flexible’ 
answer—you Il find it at 





26 Grosvenor Gardens, S.W.|l 
"Phone : SLOANE 6/85 (3 lines) or 5109 (2 lines) 
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E STACATRUC - a capital investment 


The STACATRUC 45EH, for example, is a heavily 
built battery-electric fork lift truck which supplies 
a tough answer to the toughest handling problem. 
Among its exclusive features are the heavy duty 
compensated rear steer axle for easy manoeuvr- 
ability (1), the robust front drive axle fitted with 
' s double wheels and heavy pneumatic tyres, giving 
f & 6-point suspension (2), and super-smooth Lockheed 
Hi hydraulics combined with a massive mast assembly 
Ss (3). Four models in the range, with lift heights of 
oe 6, 9, 12 and 14 feet. Maximum load 4,500 Ib. Our 
i | : local Sales and Service Engineer will gladly advise 
you on any of your handling problems. 
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ilustration by courtesy 
of Luralda Limited. 











Sold and serviced throughout the World by :— I.T.D. LTD., 95-99 LADBROKE GROVE, LONDON, W.1!. Phone : PARk 8070 (7 lines) 


In association with Austin Crompton Parkinson Electric Vehicles Ltd 
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@ PRESS TOOLS 


@ SPECIAL TOOLS 


TRAMWAY PATH, MITCHAM, SURREY. 
Telephone: MITcham 1624 


@ JIGS AND FIXTURES 
@ PLASTIC MOULDS 


@ DIE-CASTING MOULDS 
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For work above the average... 






UNIVERSAL TOOLS 
LIMITED 


_— 












NORTHERN AREA OFFICE: A. V. Green, Brittania House, Wellington Street, Leeds 


* LONDON AREA OFFICE: 
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A. J. Percy, 240, Romford Road, 
Forest Gate, London, E.7. 
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Accuracy of per- @ 
if formance coupled with 
the speed to produce jigs 
and fixtures economically, makes the 
Newall 2436 a gilt-edged investment for 
any size of factory. Materials cf the 
highest quality and thoroughly seasoned 


castings are used in its construction, and the 


et eR li ie ol 


Newall Patented Roller System of table location 


guarantees accuracy of setting to .0001”. 














All enquiries to:— 


NEWALL GROUP SALES LTD., PETERBOROUGH 
TEL. PETERBOROUGH 3227/8/9 GRAMS. PRECISION PETERBOROUGH 





Road, Scottish Agents : 
n, E.7. Drummond Asquith Limited, 175 West George Street, Glasgow, C.2. 


When replying to advertisements please mention the Journal 
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STAINLESS STEEL 
TUBES 


Accles & Pollock will { 
gladly send you a copy 
of their publication, 

** Corrosion and Heat- 


resisting tubes”. 


Accles & Pollock Lid - Oldbury - Birmingham ~ A @ Company 


Makers and manipulators of seamless tubes, in stainless and other steels 
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REALLY EFFICIENT } 
DRY LUBRICATION 


(Approved under D.T.D. 900/4284) — 

















* Anti-Scuffing (Paste 
has been adopted by - 
many steam turbine q 
manufacturers as an [ 
assembly lubricant for | 
application to holding 
studs, bolts, baseplates, 
etc. Anti-Scuffing Paste 
entirely prevents seizing 
. and galling. 





* Anti-Scuffing Paste 
is the ideal lubricant 
for set screws, slides 
and chuck assemblies of 
all machine tools. 


* Anti-Scuffing Paste 
has given remarkable 
results in the lubrication 
of wrapping, packing and 
cartoning machines. Its 
efficient dry lubrication 
ensures that there is no ie 
buiid up by contamina- 

tion and _ servicing 
periods can be greatly 
extended. 


RAGOSINE 


Anti-scuffing paste 


“The handy means of applying Moiybdenum 








Disulphide to all general engineering applications’ 


Write{for brochure giving full details to: 


ROCOL LTD 


(A subsidiary of Ragosine Oil Co., Ltd.) 


IBEX HOUSE, MINORIES, LONDON, E.C.3. 
MINERVA WORKS, WOODLESFORD, NR. LEEDS 





n.d.h, 2130). 
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Wheels of industry the world over are turned 
ELECTRIC MOTORS 





STANDARD STOCK 








No manufacturer can offer a wider choice of electric power unit than BTH 
whose Trade Mark is accepted by manufacturers and users as a symbol of 
advanced design and proved performance, with years of trouble-free service. 
Remember! A BTH power-engineer has no incentive to recommend anything 
but the correct motor for the job—be it ‘standard’ or specially built to your 
requirements. 


THE BRITISH THOMSON- HOUSTON CO., LTD., RUGBY - ENGLAND 


Member of the AE! group of companies AaT25 


When replying to advertisements please mention the Journal 
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E.M.B. No. 0 Patent Die Caster. 
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They go so fast 


selling as well as 








CAPACITY 


Zinc alloy up to 23 Ibs. 
Aluminium up to 1} Ibs. 
Brass up to 2] Ibs. 
Distance between bars 10” x 10” 
Max. & Min. die thickness 13”—5” 


producing, that you must investigate the performance of 
this new machine without delay. It is air operated and therefore 
gives the very high speeds of injection so essential for smooth 
surface finishes and thin section castings. It can be supplied either 
as an aluminium or a zinc base machine—the cold chamber head and 
the furnace head are interchangeable. Complete and interlocked 
guarding is an integral part of the machine. Single handle inter- 


locked control. Ample locking force—but wouldn’t it be as well 


Movement of platen 6” 


i ? 
Leching Fores penne A if we sent you a catalogue ? 


||| EARLY DELIVERY 


SS. Co., i06.”".- 











ENGLAND 


Die Casting Machines, Injection Moulding Machines, Air Presses, Air Equipment, Flexipress Straightening Machines, Electric Control Gear 








INDUSTRIAL CLEANING MACHINES 


can be designed to meet your 


(2) 
pPrawre 
HERE ARE THREE 
EXAMPLES 






particular cleaning problems 











. 
A power driven conveyor system is 
employed with this cleaning machine 
for ball bearings. 


Trays carrying the work are pushed 
through on a roller conveyor by hand 
in this cleaning installation. 


This illustration shows a 
cleaning crank cases in the production 
line. It is equally capable of cleaning 
small parts in baskets. 


machine 











ensures maximum efficiency and economy of the plant 
in operation. The illustrations show but a few of the 
specific types of Cleaning Machines designed by 
BRATBY for individual needs. 


Designed and Manufactured by BRATBY & HINCHLIFFE LTD - SANDFORD STREET - ANCOATS - MANCHESTER 4 
SOLE AGENTS FOR GREAT BRITAIN 


GEO. H. HALES MACHINE TOOL CO. LTD. vicTOR HOUSE - | BAKER STREET - LONDON W.! 


Whilst offering a very wide variety of standard cleaning 
equipment, it is BRATBY policy, wherever possible to 
design the machine to meet the particular cleaning 
problem. Careful study of each individual problem 
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For the high speed production of gears for machine tools 
this M.T.30 Hobbing Machine and M.T/V Spline Hobbing 
Machine have been installed in the modern machine shop of 
Messrs. Graham and Normanton Limited of Halifax, Yorkshire. 
The David Brown-Muir range extends to hobbing and 
shaving machines up to 200 in, gear diameter. 
We welcome your enquires regarding specific problems and 
general descriptive literature is available at your request. 
THE 
DAVID BROWN 
nt 
“ | wise CORPORATION (SALES) LIMITED 
Dy so designed and built that conven- MACHINE TOOL DIVISION 
tional and climb hobbing can be 
carried out without any alteration BRITANNIA WORKS SHERBORNE STREET 
4 to either machine. MANCHESTER 3 
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“ Newallastic” bolts and studs 
have qualities which are abso- 
lutely unique. They have been 
tested by every known device, 
and have been proved to be 
stronger and more resistant 
to fatigue than bolts or studs 
made by the usual method. 























Do you require Machined Parts for your Products? 
If so come to a Firm who specialises in such work. 


HIGH CLASS CAPACITY AVAIL- 
ABLE FOR QUANTITY 
PRODUCTION IN ANY METAL 
* 

Over 62,000 square feet of floor 
space at your service 
2 
High Precision Auto Work up to 


2}" dia. Bar - over 66 Single and 
Multi Spindle Machines available 


2 
Centre Lathes. Capstan Lathes, 
Milling, Drilling & Thread Roll- 


ing, Plain, Internal & Surface 
Grinding - 350 Machines available 


Heat Treatment, Case Hardening, 
Rustproofing & Plating Capacity 
up to 8 tons of small parts 
per week 
+ 


ALL BACKED UP BY EXPERT 
A.I.D. APPROVED INSPECTION 


If you are in need of assistance from such a comprehensive Plant, telephone 
Northampton 3766-7-8 or better still, pay us a visit. You will be interested 
and impressed. 


HANWELL ENGINEERING COMPANY LIMITED 
COUNTESS ROAD _ NORTHAMPTON 
ESTABLISHED 1925 — OLD ENOUGH TO BE EXPERIENCED — YOUNG ENOUGH TO BE MODERN 
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, MULTI-SPINDLE 
METHOD 


Greater rates of production drilling or tapping are easily achieved 
and maintained with the Steinel Adjustable Multi-Spindle Drilling 
and Tapping Machines. In addition to those shown the range 
includes models with up to 12, 16 or 24 spindles. 
Full particulars gladly sent on request. 
Why not let us help you with your multi-hole drilling and 
tapping problems? Our wide experience is at your disposal. 


Adjustable Multi-Spindle and Single 
Spindle Drillers and Tappers, and 
the Steinel Range of Plain and Vertical 
Millers are available for inspection 
at our showrooms. 













MACH INE TOOL c LIMITED 


103 LANCASTER ROAD LADBROKE GROVE - LONDON W.II Phone PARK 9451/2 


RATHBONE 
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BRAY 


ACCESSORIES — LIMITED } 


LEICESTER PLACE, LEEDS a. 


Tel: 20981/9 Grams: ‘“‘BRAYACS LEEDS 2” 








MASS 
PRODUCTION | 
OF PRECISION 
COMPONENTS | 
& ASSEMBLIES 














TO FINE } 

TOLERANCES | 

BY 

NON-SELECTIVE | 

METHODS 

: 

‘ | 
eae Model A\ 55250 (4/520 

| Toolroom 





Lathe 


@ |2spindle speeds. (39-1430 R.P.M.) 
| 


@ }” collet capacity. 


@ Norton gear box, 27 changes, 
8-76 T.P.I. (including 19 T.P.I.) 





[3 @ Taper turning with attachment— 


9” maximum. 





| SMART « BROWN (Machine Tools) LTD. 
O 





24-25 MANCHESTER SQUARE, LONDON, W.!. 


Telephone: WELBECK 7941 (PBX) Cables: SMARTOOL: WESDO- LONDON 
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TIPPED TOOL MICRO-FINISHER 


* AN ENORMOUS SAVING IN 
FINISHING COSTS AVAILABLE 
TO ALL USERS OF SINGLE POINT 
















Complete and post” 








g * Gow Please send me ful! 


particulars of the 
MORRISFLEX TIPPED TOOL MICRO-FINISHER 


+ + + 


B. O. MORRIS LTD., BRITON ROAD, COVENTRY. Groms: MORISFLEX, COVENTRY 


When replying to advertisements please mention the Journal 


[igned Tools! 





N 


ELIMINATES THE USE OF DIAMOND WHEELS. 
MUCH BETTER SURFACE FINISH OBTAINED. 


NO SHOCK GIVEN TO THE TOOL EDGE,PREVENTING 
INCIPIENT FRACTURE. 


BELTS CAN BE CHANGED QUICKLY GIVING A 
RANGE OF 150’S GRIT DOWN TO 600°S GRIT 
THUS CUTTING OUT THE NEED FOR A NUMBER 
OF DIFFERENT GRITS IN DIAMOND WHEELS. 


We 


INCREASED TOOL LIFE. 

GREATER NUMBER OF PIECES PER GRIND. < 

IMPROVED FINISH ON WORK. \ 
\ 

WORK PIECE R.P.M. CAN BE STEPPED UP. . 
: 





Tel.: COVENTR;, 508! 
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The 


--- but it takes far less time to dry 


wth GAS [NF RA-RED 


In factories all over Britain 
GAS INFRA-RED is speeding up processes 
and cutting production costs. Here is a 





typical example—3 minutes to dry domestic 
tinware instead of 30. This result is achieved 
by 28 Gas Infra-Red panel units, working in 
conjunction with a floor mounted conveyor 
and electrostatic spraying plant. 

Whatever you make in metal — domestic 
tinware or motor-cycle frames—a Parkinson 
and Cowan GAS INFRA-RED installation 
will speed production. 


PARKINSON AND COWAN INDUSTRIAL PRODUCTS 


(A DIVISION OF PARKINSON AND COWAN LIMITED) 
DEPT. 12, COTTAGE LANE WORKS, CITY ROAD, LONDON, E.C.1 PHONE: CLERKENWELL 1766/7 


1R36 
' 




















Can you maintain regular and continuous 
? production using unskilled operators and 
@ eliminate operator fatigue. 


; . 
OF INTEREST TO 

},PRODUCTION ENGINEERS | , 

t 

Can you convert standard drilling machines h 

? to automatic operation and obtain very t 

@ considerable increase in production. : ; 

» Can you secure this increase with small 

@ capital expenditure. | 

€ 








Why not arrange for a eo @ 
stmonsraarion | Zaplindlety Ger! GY Nea 3 ONE Y 
on your own Components 

at our Slough Works WiTH THE 


peaacleseeelnisik AIR HYDRAULIC POWER 
W. J. MEDDINGS LIMITED FEED UNITS 


16 Berkeley Street, London, W.! ° MAYfair 6417 SEND FOR INTERESTING DETAILS 
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$ All have their part to play in raising a 
the nation’s productivity. THE 
eS MACHINIST’S place on the productivity 


ry team is assured by virtue of the very a 
special service of information which 
it offers week by week to the metal- 


ul working industry—information on cur- This service is yours for the cost of a sub- 
rent developments in techniques, in scription fee—65s. for a year, 130s. for three 
is} engineering design, in management— years. THE MACHINIST is published in Lon- 
id information which is the keystone to don every week by a firm with more than 
success in a fiercely competitive world. fifty years experience in first-class technical 


journalism. 








j 
Be ; 
5 A BRITISH McGRAW-HILL PUBLICATION 





Mc GRAW-HILL HOUSE, 95 FARRINGDON STREET,LONDON.,.E.C.4. 
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MOULDINGS — EXTRUDINGS 








FABRICATED PARTS AND UTENSILS 


The Institution of Production Engineers Journa 


Ss your problem? 


Insulation? Protection? Silencing? Sealing? 


Simple or complex, Redfern’s will help to solve it. We have the 
experience, capacity and resources for economical bulk produc- 
tion of moulded components and extruded sections in natural 
and synthetic rubbers, and ebonite. Plan with all the knowledge 
of our technical staff at your elbow — we are always pleased to 
advise on the use of these versatile materials, and translate de- 
signers’ ideas into terms of efficient production. Send us your 
enquiries—we will do the rest! 

Literature is available describing our service — MOULDINGS ... 
EXTRUDINGS . . . anti-corrosive LININGS & COVERINGS .. . FLOW 
FITTINGS (piping, cocks, tees, etc.,) . . . chemical-resisting 
UTENSILS . . . FABRICATED PARTS to specification. 

A request to add your name to our mailing list will keep you 
up-to-date with publications dealing with any of these items. 





| REDFERN | 


RUBBER & EBONITE 


WILL HELP YOU SOLVE IT! 


REDFERN’'S RUBBER WORKS LTD - HYDE - CHESHIRE 


T.P.a82 



































ARCHER TAPPING 
ATTACHMENTS 


WITH AUTOMAT/C REVERSE 





ie 
- a 


special 
features 


@ SIMPLE TO OPERATE 

e TAKES STANDARD HAND TAPS 

& FITTED WITH SAFETY FRICTION DRIVE 

= HARDENED NICKEL CHROME STEEL GEARS 

* ARCHER’ Tapping Chucks are also made as separate units 
for tapping operations where the auto-reverse is not required, 
and can be supplied with friction drive having the Morse 


Taper Shank integral with the friction box; or with positive 
drive having Jacobs No. 2 series taper bore. 














Ask for List No. 105 


FRANK GUYLEE « SON E' 


ARCHER TOOL WORKS - MILLHOUSES - SHEFFIELD 8 
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with Metropolitan- Vickers ‘Turbo-Generators 


By adopting Metropolitan- Vickers pass-out turbo-generator sets, many 

industrial organisations using steam for processes or heating have found 

it economical to generate electrical power at little additional fuel cost. 

The self-contained turbine was originated by Metropolitan-Vickers 

and the company produces condensing and pass-out turbo-sets from 
Three 3750 kW pass-out 250 to 5000 kW AC or DC. These small power sets have been 
turbo-generators have been adopted in paper mills, plastics manufacture, textile production, public 
built by Metropolitan- utilities, chemical and oil plants throughout the world, Please write 
Vickers for British Enka Ltd. for publication 7452/1. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, 17 





Self-contained Turbo-generator Sets 


B/k 204 
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* Keep ahead with 
Gavage) Vie Lit? 





100 WATTS ‘VLF’ 
3 c/s to 6 c/s 


LOW RADIO 
FREQUENCY FREQUENCY = 
AMPLIFIERS 6 ¢/s to 2000 ¢/s 
‘LRF’ 
‘. 
POWER FOR VIBRATION TESTING! In these Amplifiers you have ''S Ke/s to 30 Ke/s 
what users acclaim as the fastest, most accurate answer to countless problems ‘LRF STAR’ 
in the testing of structures and components. They are simple to operate, 5 Kc/s to 100 Ke/s 
compact in design, reasonable in cost. The APPLICATIONS: 


versatility and scope of these instruments open 
up new fields in engineering research and 
process development work. For complete de- 
tails, write to us today—we shall be pleased to 
help you with any application of amplifier 
vibration excitation. 


* Vibration Testing 
* Transformer Testing 


* Variable Frequency 
Power Supply for Syn- 
chronous Motors and 
Test Gear 





* And countless others 


—from a pin to an : 
FREQUENCY C/S aircraft 

VLE MARKIL ” LRE x USERS INCLUDE: Imperial College of 
can J TTT — pnvng Science; Bristol Aeroplane Co.; Brush 
80 pot Electrical Eng. Co., Ltd.; English Elec- 
pov peed tric Co., Ltd.; Ferranti Ltd.; Handley 
700 700 Page Ltd.; Nat. Physical Laboratory; 
600 L111) 600 R.A.E., Farnborough; Vickers-Arm- 
yd R OUTPUT +, S00 strong, etc. 
200 200 W. BRYAN SAVAGE LTD 
- 200 Westmoreland Road, London, N.W.9. 

rd 100 Tel: COLindale 7131 
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UNIVERSAL JOINTS 


Are unsurpassed for Efficiency, Power and Endurance 


ME Joints are manufactured under ideal conditions, 
~ by specially designed single purpose plant. Rigid in- 
spection of components is made‘after each opera- 
tion,and heattreatmentsarescientificallycontrolled. 





‘HOOKES’ TYPE ‘ME’ PATENT UNIVERSAL *‘HOOKES’ TYPE LIGH) 
UNIVERSAL JOINT BALL JOINT SERIES UNIVERSAL JOINT 
For less severe duty than Combineshigh loadcarry- Designed for light duty. ij 
AVAILABLE FOR ALL the ‘Patent’ joint. With- ing capacity, simplicity of Moderate tension and | 
TYPES AND SIZES stands some tension or design and utmost reliab- compression loads are 
OF JOINTS compression loads. ility. 92% ~98 ", efficient allowable. 


(N.P.L. certified). 


THE MOLLART ENGINEERING COMPANY LTD. 
KINGSTON BY-PASS, SURBITON, SURREY, ENGLAND 


Tel.: ELMBRIDGE 3352/3/4 "Grams.: PRECISION, SURBITON 





Ministry Gauge Test House Authority 89755/31 
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Easier movements... 






Longer life... 
thanks to OIL HYDRAULICS 









Hydraulically-operated machine tools fed with VETA oils are more efficient thanks to reduced 
friction and easier movements. This is made possible by their flow characteristics at working 
temperatures and low demulsification value. There are six viscosities from Extra Light to 
Extra Heavy—ready to operate all hydraulic systems, from those operating in cold locations and 
small pneumatic tools to air compressors and combined hydraulic and lubrication systems. 

These various grades have been inhibitor treated to ensure retention of lubrication value under 
service conditions of heat, high circulation rates and optimum pressures. Says one Plant 
Engineer. ““VETA oils are certainly reliable; we never have any trouble with any of our hydraulics.” 


ee Gielal IMOOGUas, Machine Toot Lubricanis 





f For COUCCE MACHINE TOOL LUBRICATION is 


Write today toracoy oWE PA |GENA. 


of our 20 page booklet, FOR HYDRAULIC THE MACHINE 
“Machine Tool Lubrication” SYSTEMS GENERALLY TOOL LUBRICANT 


ALMARINE 


| —~___ FOR ALL GREASE cos — 


— ne _— 


FLETCHER MILLER LTD. ALMA MILLS HYDE CHESHIRE 
Hyde 781! (5 lines) 





















Telephone : Emulsion, Hyde 





Teleg’ams : 











When replying to advertisements 





please mention the Journal 
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WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 


"yal 


eT 





Whatever it isyou need—large or small capacity— 
high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 





of specialised experience are at your service. 


REAVELL & CO. Lto. 


IPSWICH 








Telegrams: Reavell, Ipswich 





Telephone Nos.: 2124-5 














Machining t 
NON-FERROUS | 
METALS ! 


g 
1 typical pr filing job on the VW adkin Hea V Duty 


Renter £U. Hundreds of production engineers have found that the ' 
fastest method of cutting, shaping, or profiling non-ferrous 
metals is by High Speed Routing. Working with inexpen- 
sive jigs and on the former pin principle using cutter 
speeds up to 24,000 r.p.m., Wadkin Routers have proved 
their ability to reduce production times on a wide range of | 
jobs, from hours to minutes. Two distinct types are ' 
available : the Fixed Head as illustrated and the Radial 
Arm type. With our unrivalled experience and knowledge 
of routing non-ferrous metals we should be glad to advise 
on the application of these machines to your work. 


Wadki 
Telephone a Nn Telephone : 


; oe Leicester 67114 MAYfair 7048-9 
Cutting internal profile of windscreen frame on Wadkin s 
Router L.S.M. (Guard swung open to show cutting Wadkin Ltd., Green Lane Works, Leicester. 


action). London Office: 62-64, Brook Street, W.|. 
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You can trust Wrought Iron to take the strain 


Danger does not always reveal itself as unmistakably 


as this. Human lives may be endangered in many 
invisible ways. They are, for instance, at the mercy of 
the behaviour under strain of such things as couplings, 
cable chains and cage and lifting gear. For equipment of 
this kind, with its responsibility, Wrought Iron should 


always be specified. 





That Wrought Iron has outstanding machining 
properties is strikingly 

demonstrated by these typical test 

pieces. Its ductility is equally 

notable, while its essentially 

fibrous character gives it a 

toughness which enables it to stand 

up to severe vibrations, 

absorb varying stresses and 

recover from sudden shock. 











Unrivalled in its ability to withstand shock and 
overstrain, Wrought Iron is renowned for its rust- 
resisting properties. Its natural susceptibility to welding 
is enhanced by slag inclusions; it is safer and more 
economical than mild steel for many long-term purposes 
— especially out-of-doors or under wet conditions. 

Wrought Iron in strips and bars and in a variety of 
sections is produced at the Midland Iron Works for 
innumerable uses. A free copy of our Section Book 
will be sent on request, while our technical represen- 
tative will be glad to advise you on any aspect of 


Wrought Iron usage. 


The Midland Iron Co. Ltd 


MIDLAND IRON WORKS + ROTHERHAM 
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—H HIGH SPEED LHITHE— 







@ Fourteen Spindle Speeds from 25-2150 r.p.m. I 





















@ Clutch Control to Drive Unit 

@ Large Boring Table, to carry Rear Tool Post 

@ Attachments for Taper Turning, Dividing, 
Milling, Repetition Turning, etc. 


34° CENTRE HEIGHT 19° BETWEEN CENTRES 


MYFORD 


-—— SUPER —- 7-" 
HIGH-SPEED LATHE 


» Fu/l details from:- 


MYFORD ENG.CO. LTD. BEESTON, NOTTINGHAM, ENG. | 











BURGESS MICRO SWITCHES 
Industry’s Automatic Choice 





WS 


IQ, MW 


THE ETHER “ WIDE STRIP” TYPE WSP/E ELECTRONICALLY-OPERATED POTENTIOMETER 


Ether Ltd., use Burgess Micro Switches for 
electrical control in this and their other high 
quality products because—like all manufac- 
turers of repute—they believe in having the 
best component equipment obtainable. 


In your products too there are probably 
many points where a Burgess Micro Switch 
could give you similar trouble-free service; 

















Four Burgess Micro Switchettes. 

Type V3 fitted with auxiliary 
roller actuators type VLK, 
They switch over two 
thermo-couples to the 
‘mplifier circuit. 


) Iwo Burgess Micro Switches 
fw Type CRS fitted with auxiliary roller 
| actuators Type CA. They are employed as the 
Le_ é maximum-minimum control switches in 


this multi-colour recording controller 


if so, there is almost certainly a suitable. 







model for your application described in our 





Catalogue No. 50/15—please write for a copy 


BURGESS 


MICRO-SWITCHES 


Burgess Products Company Limited, 
Micro-Switch Division, 

Dukes Way, Team Valley, Gateshead 11 
Fell 75322/3 

















Telephone: Low 
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This part for a potentiometer has 540 
accurate projections spaced equally 
within limits of + -001" of 

nominal position. Can you think of any 
better way than pressure die casting 


of producing the whole in one operation ? 


the whole in one 


BRITISH DIE CASTING & ENGINEERING CO., LTD. 


EDWARD ROAD - NEW BARNET ~- HERTS 
WEST CHIRTON TRADING ‘ESTATE NORTH SHIELDS |= NORTHUMBERLAND 


TELEPHONE : BARNET 9211 
NORTH SHIELDS 2100 
20 
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iets —A MODERN 
MANUFACTURING SCIENCE 
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When a relatively low weight factor must go 
hand in hand with a high degree of strength and rigidity a 
decision as to the means by which a component is to be 
manufactured should be withheld until it has been ascertained 
whether it is practicable to make it as a pressing, and what 
would be the cost. 


Put simply, pressing is a manufacturing science 
by means of which steel sheets of comparatively modest 
thickness can be formed and shaped into component parts 
that will support what often appear to be, at first sight, 
loadings in excess of the physical characteristics of the material. 
The metal is manipulated in modern power presses by means 
of expertly contrived dies. A pressing is originated from a 
‘design study’ which aims at a shape and arrangement which 
resolves the forces acting upon the component through its 
planes of maximum resistance. 


Our Works are equipped to produce cold 
pressings using steel sheet up to j;,” thickness, and hot 
pressings using material up to }” thickness. It is part of 
our service to undertake ‘design study’ on behalf of any 
Company interested in pressings so that the actual 
design of a part may from the beginning closely con- 
form to the design requirements of the manufacturing 
process. One, or a short series of pressing operations, 
depending upon the design, may be necessary in order 
to produce a particular part. 








This pressing illustrates simply, albeit effectiveiy, the 
principle that is applied in this process of manufacture. 
It is the end wall of a rail container. In its basic form the 
sheet of metal with which each end is formed would be 
insufficiently rigid, but certain contours are introduced by 
pressing and these impart to the sheet of metal the required 
degree of rigidity and strength. The press used for this 
pressing is believed to be the largest of its kind in Europe. 
Members up to 30 ft. long can be cold pressed. 


Please address enquiries to : 
potor, 


mm. JOHN THOMPSON 
Mig): MOTOR PRESSINGS LIMITED 
WOLVERHAMPTON 
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IT PAYS TO SPECIFY 


( MPKECHNIE 


MANGANESE BRONZE 
ALUMINIUM BRONZE 
and H.T. BRASS 
\ = ROD and SECTIONS 


a 


ee 


A wide range of these alloys is available in both ROD and 
SECTION form. (For parts such as those illustrated here, 
MKB Manganese Bronze rod is ideal.) 

With yield point of up to 30 tons per square inch and tensile 
strength of up to 50 tons per square inch, these alloys are in 
great demand for engineering work where great strength and 
resistance to corrosion are essential. All are machinable and 
can be hot stamped and forged. Today more and more manu- 
facturers are relying on McKechnie Metal Technique to help 
solve their production problems. For further information 


please write 


BROTHERS LIMITED 


14, Berkeley St., London, W.| 
Telephone: MAYfair 6182/3/4 


Metal Works Rotton Park St., Birmingham, 16. 
Other Factories: Widnes, London, South Africa, 
New Zealand 
Branch Offices: London, Leeds, Manchester. 
Newcastle-on-Tyne, Gloucester, Paris 
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These lathes copy direct from a workpiece or from a 1:1 
templet. Hydraulic power is applied to the feed and rapid. 
return of the longitudinal slide. Parts with shoulders of 90°, 














' FIRST OPERATION tapers, concave or convex forms, etc., are produced in very fast 











































































\ 
ances 16 1% 1% le a times to a high degree of accuracy and with fine finish. Height 
of centres 411". Available with distance between centres 15?” 
or 253”. 
; 
' SECOND OPERATION 
Be %y 
a on 
Material St 60. 11 
First operation 138 secs. 
j Second operation 67 secs. 
Total time 
3 minutes 2 5 seconds 
> and 
here, FIRST OPERATION . 
Ll EERE, 
ensile sae: ‘2 
are in BAR SIZE en [ ey 
h and ‘ 
e and | j 
nanu- 
> help SECOND OPERATION 
lation 7° 19” 5° 19 
eer 1% Ls 
13% 
Material St 50. 11 


First operation 137 secs. 
Second operation 251 secs. 
Total time 


W.I 6 minutes 28 seconds 
2/3/4 


« | WICKMAN of COVENTRY 


Zealand 
LONDON ° BRISTOL e BIRMINGHAM e MANCHESTER 
LEEDS ° GLASGOW ° NEWCASTLE ° BELFAST 


CREE 


r, Paris 
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Series 20 
2" Dial 
Instrument 


“ mivanpenes 


> 


accuracy on a 
small scale 


Pullin Miniature Instruments are of unique and 
robust construction. A new die-cast frame, in- 
tegral with top bearing bridge-piece and centre 
iron, permits precision boring of the jewel 
mounting holes thus ensuring exact alignment of 
the coil. This gives an evenly balanced scale and 
a very high standard of accuracy is maintained. 


Visit our Stand No. 160. 
ELECTRICAL ENGINEERS EXHIBITION 
Earls Court March 16th—20th 





INSTRUMENTATION BY 


RU LLIN 


DYNAMOMETER TESTING’ SETS 
MEASURING INSTRUMENTS 
MULTIRANGE TEST SETS 
PORTABLE TESTING INSTRUMENTS 
INDUSTRIAL SWITCHBOARD INSTRUMENTS 


MEASURING INSTRUMENTS (PULLIN) LTD. 
ELECTRIN WORKS, WINCHESTER STREET, ACTON, LONDON, W.3 


ACORN 4651 & 4995 MIPULLCO EALUX LONDON 
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Forgive our friend but he really 
has got something to celebrate. 
The boss—wise man—has just 
agreed to specify Bedford 
Spanners and that means 

he will be working with 

the finest tools made. 

Light, yet strongly made, 
Bedford Spanners are a 

delight to handle and get 


many a nut out of a tight spot. 


if it's a good spanner 


its a 


BEDFORD 


JOHN BEDFORD & SONS LTD., LION WORKS. SHEFFIELD. 











The Institution of Production Engineers Journal 


Joilored for the job 


The lighting of many processes is vital to the smooth and rapid flow of 
work and to the quality of the finished product. For example, poor 
lighting could make a spray tunnel into a bottle-neck — each job taking 
a little too long, a little portion missed, a return to the spray line — and 
so the whole production line marks time. Whatever form it takes, good 


lighting not only helps to provide a satisfactory working environment but 
is an active production tool. 

Fluorescent lighting is as good as daylight — only more consistent. It 
is efficient ; it is economical; and it is fexible. You can ‘ tailor ’ it, easily 
and exactly, tc the special requirements of production at all stages. 


‘Y 


8 


Rover Car Factory, Solihull. High intensity lighting in a 
body spray tunnel by fluorescent lamps in a glazed enclosure. 


HOW TO GET MORE INFORMATION 


Your Electricity Board will be glad to advise 
you on how to use electricity to greater 
advantage —to save time, money, and 
materials. The new Electricity and Pro- 
ductivity series of books includes one on 
lighting — “‘ Lighting in Industry ”. Copies 
can be obtained, price 9/- post free, from 
E.D.A., 2 Savoy Hill, London, W.C.2, or 
from your Area Electricity Board. 


e .°@ NS < 
W sy Br 
ectricity WN Issued by the British Electrical Development Association 


When replying to advertisements please 


men‘ion the 


Journal 
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INDISPENSABLE ‘or 


PRODUCTION & 


ae Modern TOOLROOM WORK 


For the efficient production of 

DIES, TEMPLATES, PRESS 

TOOLS, GAUGES and similar 

work of regular or irregular form 

this versatile machine, bv its Record Changer 
a Base Plate 

continuous and speedy sawing reproduced by 

‘ ali “ts consi courtesy of 

and filing. effects considerable Pleesey Co., Ltd. 

economies over the old method 

of drilling, slotting, milling and 

hand filing. 


gar as te ASTINGS 

chure and fu 
50ft. to 1,600ft. details FREE on are so simple 
PER MINUTE. request. 


We have specialised in die-casting zinc, 
aluminium, tin and lead alloys for over 50 


BANDSAW & BANDFILING MACHINE we years. The more complicated the job, the 
STANDARD ‘‘ AT *’ RIGID BODY better we like it. We guarantee personal 

>. supervision at every stage, courteous 

THE MIDLAND SAW & TOOL Co. LTD. =) service, and above all careful and precise 


MIDSAW WORKS, POPE STREET, BIRMINGHAM, 1. anaheim 


Write for advice and quotations to:— 


SPARKLETS LIMITED 


DEPT. OV. QUEEN ST., TOTTENHAM, N.17 


44/45 Tower Hill, E.C.3 
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Clarkson 


\ AUTOLOCK & DEDLOCK 


MILLING CHUCKS AND CUTTERS 


DELIVERY BY RET oe 


FROM 
NUNEATON LONDON MANCHESTER 
WARWICKSHIRE 124 HAMMERSMITH RD., W.6. 98 OXFORD RD., 13. 
Tel: Nuneaton 226! Tel: RIVERSIDE 6645-1815 Tel: ARDWICK 4804-5 


When replying to advertisements please mention the Journal 





Flexello 


BF about cast re. 


tial 









f We make every conceivable 

) * type of castor. Among them 
there must be one just right 

for your job. For special 

requirements we shall 

i be glad to 
quote. 


FLEXELLO CASTORS & WHEELS LIMITED 


Trading Estate, Slough, Bucks. Telephone: Slough 24121 (8 lines) 
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VULCASCOT ANTI-VIBRATION PADS 


OIL RESISTING 


a 





@ CHECK VIBRATION SHOCK 
AND NOISE 


@ COMBAT NERVOUS STRAIN 

@ ARE EASY TO INSTALL 

@ SAVE ‘MAINTENANCE TIME 
AND COST 

@ ISOLATE LOADS UP TO 
4 TONS PER SQ. FT. 

@ ELIMINATE CUMBERSOME 
FLOOR FIXINGS 










Standard Size 
18 x 18"x &” 


Manufactured by: 


VULCASCOT (Great Britain) LTD. 


87-89, ABBEY ROAD, LONDON, N.W.8. 





PHONE: MAIDA VALE 7374 & 7375. "GRAMS: VULCASCOT MAIDA VALE LONDON 
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OF PRECISION 


SPURS 
SPIRALS 
BEVELS 
WORMS 
WHEELS 













Supplied complete 
or from customer's 
blanks. 


Our service is 
reliable and delivery 
prompt. 


RELIANCE GEAR & ENGINEERING CO. (SALFOR 











if RIVET SPINNING 
MACHINES 


for effortless silent rivetting ! 


Whether it’s a small aluminium 
rivet in a fragile component or a 
large steel stud in a gear box, a 
TT Rivet Spinner will give it a 
perfectly finished head and im- 
prove the look of your product. 
The process is quick and efficient— 
and it is equally suitable in 
certain app‘ications for spinning 
over bushes and flanges. Models 
available for Foot or Air Opera- 
tion, with capacity up to in. 


dia. in steel. We also manufac- 
ture a full range of Rotary 
Vibrating Rivetting Hammers. 


We offer our expert advice and 
shall be pleased to demonstrate 
on your samples. 





Contact your usua! Machine 


RS.5. VMD. isin. Cap. 
Tool Merchant or:— 


Foot Operated Rivet Spinning 
Machine 




















TURNER MACHINE TOOLS LTD. 


63-68, PRINCIP STREET - BIRMINGHAM - 4 


Tw 
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FOR ALL KINDS OF 


JIGS - FIXTURES & GAUGES 


PRESS TOOLS - MOULDS AND 
SPECIAL PURPOSE MACHINES 


Our commitments are heavy but we welcome an 
opportunity to study your requirements for 
inclusion in our production programme where 
possible. 


SOME 
















































Up-to-date shops specially laid out and equipped 
for making, on a production basis, every type of 
precision ground gauges; limit snap, form, calliper, 
taper and special purpose gauge, as well as jigs and 
fixtures of all kinds, press tools moulds and special 
purpose machines. Highest class workmanship 
and accuracy guaranteed. 


Guaranteed 
Precision 
Accuracy 

































































- Cap. 
Spinning 


Phone:- WYTHENSHAWE 2215 ’Grams:- PNEUTOOLS, PHONE 


. ee aE cD 
, HARPER ROAD ° WYTHENSHAWE ° MANCHESTER 
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uniformity 


in testing, scientific control 
and rigorous checking during 
each process, helps to 
ensure the consistent 
accuracy, ductility 
and finish of 
KIRKSTALL 
BRIGHT 
STEEL 
BARS 








Carbon and 
alloy also 
fully heat 
treated to 
engineering 
specifications 


KIRKSTALL 


Dright steel bars 





KIRKSTALL FORGE ENGINEERING LTD. LEEDS 5 Tel: Horsforth 282! 
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Whe 
WIPAC 
Chibi YY 
Comparied 


INDUCTION 


RADYNE teatinc 
cl _EquipmeNT 


The ‘‘Wipac’’ Magneto Rotor shaft has a cam 
which is locally hardened on a RADYNE 3ikw 
Model C25 Induction Heating equipment.! 
The operator places the Magneto Rotor in the 
jig and presses the “START” button. Harden- 
ing and water quench is then automatic, the 
operator then removing the rotor and insert- 
ing the next one, again repeating the operation. 
We know jehat it is unlikely that you maxe 
magneto rotors. It is, however, possible that 
your product could benefit from this rapid, 
scale-free and distortionless method of local 
hardening. 

RADIO HEATERS LIMITED 
WOKINGHAM - BERKS - ENGLAND 


Telephone : Wokingham 1030/1 
Cables: Radyne, Wokingham] 




















MACHINERY 
covers the’ metal working 
industry with such thoroughness 
that each new development in 
manufacturing practice in every 
phase of production engineering 
is immediately and accurately 
described. Let MACHINERY 
keep you up to date each week 
by delivering to your door all 
the facts and data you should 
have at your finger-tips. 
Specimen copy sent free on request. 
CERTIFIED WEEKLY CIRCULATION - 11,314 


42s. per annum and pro rata. 
(Post Free) Inland & Overseas. 





To MACHINERY, National House, West St., Brighton, 1, Eng. 
Please send me/us MACHINERY every week until I/we tell you 
to stop, for which I/we will pay 42/- per annum or pro rata. 


I/we enclose remittance herewith.... 
NAME .... 
IIIS «ocak vacececcccccecesnsccstssccsesetecss svedsanesacasesvegesezees- 
ADDRESS ..............: < sSinineaneeves aaade batddancanaieae 














Have you a cleaning problem ? 
LET OUR EXPERTS HELP YOU! 


Apecialitres : 
D.P. CLEANING AND DEGREASING 
COMPOUNDS 





D.P. EMULSION CONCENTRATE 
PHOSMELYTE AO cleaner & rust-pro- | 


tective for steel sheets and assemblies 
CHALCO DERUSTING POWDER 


| 
| 
CHALCO STRIPPA for removing paint 

and enamel from all metals | 


DESPO (SALES) LTD. 


Metal Finishing Plant Materials Chemicals 
30 PANCRAS ROAD, LONDON, N.W.I 


Telegrams : 


Telephone : | 
FINISHING, PHONE, LONDON | 


TERminus 2108/9 
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within the Midland Counties? 


ThengZyou will be more than interested in our service. 
We are works representatives in this area for Granor 
Lathes and Shaping machines, Rushworth sheet metal 
working machinery and Mitchell lathes. We have 
deliberately restricted our working area to these limits 
to ensure we can give and maintain on-the-spot service. 
Our wide experience is at your disposal at all times. and Straightening Rolls, punching and shearing 
machines, Guillotine shearing Machines. 





We uppls and service Rushworth Plate Bending 


May we send you details ? 


¥* Our technical repre- 
sentatives will be glad 



















to render you all the 
help and _ assistance 
possible. Your " en- 
quiries will receive 
immediate attention. 


RSRICHARDSONESONS 2 
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BROWN « SHARPE 


AUTOMATIC 


RECONDITIONING SPECIALISTS 


Your own machines re-built 
to original specification 


THIS SPECIALISED SERVICE 
IS ALSO OFFERED ON 





May we visit your works and quote for re-conditioning your machine 
Managing Director, H. E. Slawson, M.B.E., M.I.Prod.E 


URNE ENGINEERING CO. LTD. 





NEAR DERBY. si ee, ee OO mn a 










EN co 
@ Max. Capacity 2" 
* Jaw size 34x1 deep 


eo Price £12. 15. stock 


O. CX. 


Soft cast stecl jig drilled jaw blanks 


always in stock to save you time 


and mone, 








% Orbeatable $n repelilin wak 


Quicker and cheaper than air or screw operation—one simple pull or push 


of handle gives instant rigid grip or 3" opening to facilitate easy and 


speedy insertion and removal of the component. 





Thrust taken by rigid fixed jaw—Handie adjust- 


able for right or left hand or vertical 


operation. 


“ACVOKE ” auicx-cave VICE 
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"MILD, CARBON, CASE- HARDENING. 
FREE-CUTTING & LOW ALLOY STEELS 


FOR 
BRIGHT DRAWING, MACHINING, FORGING 
AND GENERAL ENGINEERING 


ALSO 
COLLIERY ARCHES, PROPS & ROOFING BARS 


THE PARK GATE IRON & STEEL CO. LTD. ROTHERHAM 


TELEPHONE: ROTHERHAM 2141 (11 LINES) TELEGRAMS: YORKSHIRE - PARKGATE - YORKS 


HOLMAN TOOLS FOR PRODUCTIVITY 


NEW 


HOLMAN “Z” Riveters 

| give maximum power with 

: minimum recoil—ideal for 

CHIPPING HAMMERS. Full safe operation on difficult 

range of sizes enabling the footholds. Five in range: 

engineer to specify the right : Stroke a in. Weights: 
tool for any given duty. 184-235 ib 


zsablore output, less. effort’ — because all HOLMAN 
aie: a are! designed for high speed and high 

picy. ore output, less effort”, because every 
HOLMAN. ipreducs. gives longer-than- avertge, trouble- 
i free sefyjce—and because it is: backed by the world-wide 
HOLMAN jispares and maintenance service throughout 
sits -workingslife. ” 


Piden gn >< . ny 


FOR sp anaaaiiaes HIGH OUTPUT . olma 


PNEUMATIC TOOLS - AIR COMPRESSORS + ROCK DRILLS 





HOLMAN BROS. LTD., CAMBORNE, ENGLAND TELEPHONE: CAMBORNE 2275 (10 LINES) 


‘ TELEGRAMS: AIRDRILL, CAMBORNE 
HE? 
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